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ABSTRACT 
Men's Fabric Preferences 
Related to Age, Inherent Colour Vision and 
Mode of Perceptual Disembedding 
by 
Lorna Elizabeth Blackwell, Master of Science 


University of Alberta, 1979 
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The primary purpose of the research was to investigate 
the relationships between men's fabric preferences and their: 
age, their inherent colour vision, and their perceptual dis- 
embedding ability. Innate characteristics as opposed to 
social factors were explored as possible motivational forces 
governing selection of certain textiles for clothing. The 
theoretical framework was based on the statistical evidence 
of Kalmus (1960) that 11.2% of all Canadian men are colour 
blind; Sthiciiworketof eJardd: (¢l.963))s who «stated ithat ‘cakoaur blind 
men are handicapped in the modern world; Combs (1959) that the 
perceptions Orethe physically abnormal (deaf,blind) differ 
from those of the normal; the theory of Witkin (1947) that 
people are relatively Field Dependent or Field Independent 
in perceptual disembedding tasks; and the postulations of 
Birren (1961) and Pickford (1965) that colour blind men are 
debilitated or facilitated respectively in their mode of per- 
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ceptual disembedding. 

A non-random sample of 27 colour normal men and a sec- 
ond sample of 27 colour blind men were selected ranging in 
ages from 18 to 52. The instruments administered were: Back- 
ground Information, Ishihara Pseudoisochromatic Plates, Mea- 
sure of Fabric Preferences, and Witkin's Embedded Figures Test 
(Short Form). 

The Pearson Product Moment Correlation, Spearman- Brown 
formula, and analysis of variance were used to analyse the 
data. Results of the descriptive and statistical analyses 
were as follows: 

1. Validity and reliability were established on the Measure 
of Fabric Preferences. 

2. Men's fabric preferences in rank order from least to most 
preferred were: pattern, large design, tint,: textured, 
small design, shade, smooth, and plain. 

3. Tint was the only fabric variable which was significant 
atecne, 0705 level in relationship to age. 

4. No significant differences were found between colour nor- 
mal and colour blind men in fabric preferences. 

5. No significant correlations were established between per- 
ceptual disembedding ability (Field Dependence) and fab- 
ric preferences. 

6. No significant correlation was found between age and per- 
ceptual disembedding ability. 

7. A statistically significant difference was found between 


the perceptual disembedding ability of colour normal and 
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colour blind men. Colour blind men in the sample were 
more Field Independent than colour normal men. 

The findings only partially supported the theoretical 
framework. Colour blind men in the present research were not 
found to be handicapped in our society, specifically in the 
area of fabric selection. On the basis of the study, it would 


seem that social as opposed to inherent factors help to determine 


men's fabric preferences. 
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1. The Young-Helmholtz Theory of Colour Vision 
2. The Hering Theory of Colour Vision 

3. The Composite Theory of Colour Vision 

4. The Inheritance of Colour Blindness 

5. Mean Score in Seconds on Each of the 12 


Trials on the Embedded-Figures Test (n = 54) 
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CHAPTER I 
INTRODUCTION 
Statement of the Problem 

Fabric preferences among men would seem at first con- 
sideration to be individualistic in nature, stemming from 
such factors as past experience, socio-economic status, 
preferences of others who are close to the invwididual, or 
the ever-changing whims of fashion. Age groups tend to 
distinguish themselves by clothing EYPes, i whichsimplies 
that there are varying forces behind the fabric selections 
of different generations of men. Certain innate variables 
also, may predispose men to select Darel cudiarcolours. 
designs or textures. Two such variables are colour blind- 
ness and mode of perception. If these are influential 
factors, then groups who share common preferences could be 
isolated and identified. One purpose for this type of 
classification would be the utilization of the information 
by manufacturers of menswear. By understanding the moti- 
vational aspects behind clothing selection, manufacturers 
are more apt to produce fabrics which have optimum satis- 
faction for their male customers, and therefore are more 
marketable. The study serves also to provide information 
about colour blindness and its effects upon everyday choices 
of men. Since little previous research has been located on 
men's fabric preferences, the present study is an explora- 
tory one and poses the question, "What is the relationship 


between men's fabric preferences and their ages, their 
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inherent colour vision, and their mode of perceptual disen- 


bedding?" 


lustiiication 

The majority of research which has been done in the field 
of clothing and textiles has neglected men. The Compton Fab- 
ric Preference Test Was designed for and administered exclu- 
sively to women. During the last two decades the wealth 
of colours, patterns, and textures in men's elothing has been 
unrivaled since the very ornate Rococo period which occurred 
immediately prior to the French Revolution. Upwuntils the, 60's 
in the twentieth century, men's clothing fabrics were limited 
tO@Eenwe econservative taste. The male population seems to be 
responding to this recent upheaval in fashion with an augment-— 
ed awareness of, and interest in, clLouUhianc sanditexti les. Pro— 
motion campaigns should be aimed at men rather than women who 
traditionally shopped for men. It was found that it was 
primarily underwear and not suits or sportswear that women 
most frequently purchase for men. Their opinions, however, 
are still requested by many men before making a purchase. 
(Retailing Today--No More Season, Lovee lv 2 Th Sp rac — 
tice may decline as women increasingly choose full time 
Occupations outside of the home and thus have less time to 
shop for men. In order for men's advertising to be effective 
the rationale behind their decisions must be examined. A 
study of men's preferences could be invaluable in this area. 

Fabrics selected by an older man are frequently very 


distinct from those selected by a younger man. This can be 
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of hearing at age 40, followed by vision at 50, touch at po. 
taste from 55 to 59, and smell atter 76 (Pastalan, Vee BL 

| oats iy fos Compensation with increased visual and tactile char- 
acteristics in fabrics for clothing may result, Considering 
the needs and Preferences of an older Population, especially 
those in their near environment, so that their PSychological 


well being and quality of life are enhanced,is very important. 


into account the existence Of colour blindness, In Canada, 
the defect Occurs in such formidable numbers that it Canipot 
be ignored. In all of the nations tested rae he red—preen col— 
our defectiveness, Caucasian, Canadian Males ranked among the 
highest in Frequency at Fea ha Sear 4 (Pickford, 1963). Bia or: Was ae 
tion since colour blind men adapt extremely well to their 


affliction and no longer are Subject to natural seleotion , 
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In studies done involving the outer space environment, 
where artificial light is the norm to alleviate the tedious 
blackness, colour was found to have immense phychological 
value. "Colour planned as an intrinsic portion of the 
artificial environment can help to keep the senses occupied 
and stimulate the nervous system to overcome possible 
sensory deprivation’ (The Fascinating * World of®Colour, 

p.- 10). In the case of fabrics, colour blind men may 
substitute textural or design interest to avoid sensory 
deprivation caused by their limited range of discernible 
colour. A study which involved both colour normal as well 
as colour blind men, therefore, may well show distinct and 
measurable differences. In the words of Lee (1938) "A 
colour blind person or a tone deaf person cannot discriminate 
as much as a person with normal sight or hearing, and he 
cannot prefer what he cannot experience" (p. 128). Judd 
(1963) regards colour blind men as a potential market seg- 
ment because they have special needs and collectively con- 
stitute a distinct consumer group not yet successfully 
tapped. 

Perception, another inherent factor being considered 
in this research, has been shown to be consistent for an 
individual throughout a variety of perceptual tests indicat- 
ing that the mode of perception is constant for any one 
individual. This mode may permeate all aspects of our 


existence including that of fabric selection. Birren (1961) 
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theorizes that the colour sense aids petception. “This 
implies that a colour defective person may have a mode of 
perception which is distinct from that of a colour normal 
Berson. ‘The implication justifies an investigation of the 
relationship between colour vision and disembedding ability. 
Clothing and its materials play a major role in 
establishing first impressions upon others. The manner 
in which one is attired is, in some instances, important to 
both personal and social success. It seems essential, 
therefore, to seek motives for choices made in Sil ot biden 2 
and textiles. Thus, suitable changes may be made to enable 
more favorable first impressions and successful dressing 
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Objectives 


The primary objectives of this study were to: 

1. Develop, pretest, and establish the validity and 
reliability on the Measure of Fabric Preferences for men. 

ee sinvestigcate the relationship between age and men's 
fabric preferences. 

3. Investigate the relationship between colour vision 
ability and men's fabric preferences. 

4. Investigate the relationship between perceptual 
disembedding ability and men's fabric preferences. 

The secondary objectives of this study were to: 


5. Investigate the relationship between age and per- 
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ceptual disembedding ability. 
6. Investigate the relationship between colour vision 


ability and perceptual disembedding ability. 


Hypotheses 


The hypotheses will all be stated in the null forn. 
The following hypotheses have been formulated to be tested 
using a scattergram and the Pearson Product Moment Cor- 
BelaprOnescatistical test, 
1. There will.be no significant correlations between 
perceptual disembedding ability and a preference for: 
a. patterned fabric 
Dee epbain’ fabric 
c. large design on fabric 
d. small design on fabric 
Sei. en a Dic 
Pop enades tabric 
Serecenzturedurabric 
h. smooth fabric 
2. There will be no significant correlation between 
age and perceptual disembedding ebility, 
The following hypotheses were formulated to be tested 
using an analysis of variance statistical test. 
3. There will be no significant differences among 
age groups in their preferences for: 


a. patterned fabric 
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Bb. J plain fabric 
c. large design on fabric 
d. small design on fabric 
Se CInt Tab rie 
f. shade fabric 
ie “textured fabric 
Heme esmootn “fabric 
4. There will be no significant differences between 
colour normal men and colour blind men in their pre- 
ference for: 
a. patterned fabric 
Deep lainitabric 
c. large design on fabric 
ds small design on fabric 
Cec Croan tac 
DPpesnadestabric 
g. textured fabric 
Heme noothie fabric 
5. There will be no significant difference between 
colour normal men and colour blind men in perceptual 


dissembedding ability. 


Assumptions 


The assumptions of this investigation were as follows: 
1. Individuals were able to state a degree of fabric pre- 
ference in a paired, forced-choice situation. 


2. Fabric preferences were measurable on an interval scale. 
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Fabric preferences differed among males. 

The Ishihara Pseudoisochromatic Plates accurately 
culled the colour blind men from the colour normal men. 
All subjects answered the background information and 
the three tests with the same degree of conscientious- 


IME SiSis 


Limitations 
The limitations of this investigation were as follows: 
All possible fabric types were not represented in the 
Measure of Fabric Preferences. Samples were limited 
by the availability of suitable types on the local 
market. Preferences might have varied if the test 
was expanded. 
The samples of colour blind and colour normal men were 
not selected in a random manner. Extrapolations beyond 
this population , therefore, can not be made. 


The Pseudoisochromatic Plates identify only the most 


common colour defect known as red-green colour blindness. 


More rare forms of the defect are not detected. 

All subjects were not tested on the same day nor were 
they tested at the same time each day. Test loca- 
tions, lighting, and distraction levels varied which 
may have caused variations in the responses. 

The reliability on the Measure of Fabric Preferences 
ranged from r = 0.59 for large design on fabrics to 


r 20.80 for shade’ tabritcs on the! 'test’ and from 
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fabrics on the pre-test. 


Definition of Terms 

Acr@womatic. slhisure toe refraction of white Light 
WecuusUutcenreakineg it up into its component colours. It 
includes black and white and the entire series of inter- 
mediate greys. It is without colour (Funk & Wagnalls, 

Pe esranD 2 20:7.) <. 

Anomalous. Abnormal (Funk & Wagnalls, 1968, p. 60). 

Colour. Is the attribute of visual experience that can 
be described as having quantitatively specifiable dimen- 
sions of hue, saturation, and brightness (Bartleson, Burn- 
fateesuanes.- 1963, p. 15). 

auyeparticular colour is an attribute of a particular 
species of light which’ is characterized by its wavelength 
Wieredaamt energy (Kalmus, 1965, p. 3). 

PecCOlOUre. s capable of stimulating the retina and its 
associated neural structures (Funk & Wagnalls, 1968, 
eee. /)s 

Colour stimulus. Is a coloured light or an object 
Watoh retilectesthat light. 

Defective colour vision (or colour blind). Often 
called colour blindness and refers to a variety of abnormal 
physiological conditions, usually congenital, which pro- 
duce d@viant colour responses or fewer colour responses than 


normal (Bartleson et al., 1963, p. 93). It is operationally 
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defined as one who is able to correctly read*13*cr tes#*of 
the 21 plates which make up the Ishihara colour test. 

Design. Any pattern printed on or woven into fabric 
which distinguishes it from a plain fabric, for example 
stripe, check, plaid, herringbone, paisley, floral, geo- 
metric, réalistic*or”absttract*figstres. 

Dichromatism. Is the abnormal colour vision system in 
which the afflicted individual is capable of making two 
kinds of colour distinctions those being light and dark and 
either yellow-blue or red-green (Bartleson et rhe Lope Ge Boe 
pe-94)* 

Field Dependence or Independence. Pertains to the per- 
ceptual style characterizing a person who is either 
relatively reliant or unreliant upon the background when 
identifying a simple embedded figure. There are no 
absolutes but rather there are degrees of Field Dependence. 
Operationally defined it is the mean score in seconds on 12 
trials of the Embedded-Figures Test. 

Hue. The attribute of colour perception by means of 
which an object is judged to be red, yellow, green, blue, 
purple or intermediate between some adjacent pair of these 
Cavey.) 197ee pee 75)" 

Light. Is the aspect of radiant energy of which a 
human observer is aware through the visual sensations which 
arise from the stimulation of the retina of the eye (The 


BCaetice olscolour, 19535 *pt-220). 
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Lightness. The attribute of colour perception by means 
of which an object is judged to reflect more or less light 
than another object (Huey, 1972, p. 25). 

Monochromatism. Is the abnormal colour vision system 
in which the afflicted individual is capable of making one 
kind of colour distinction that being black-white or one 
of the spectral hues. 

Poinetabric. A cloth of plain weave which is devoid 
of any design. 

Poecetence. | Likine of one thing more than another. 
Operationally defined a preference is a high score on 
one of the variables on the Measure of Fabric Preferences 
which was developed for this study. 

Pseudoisochromatic. Apparently of the same colour 
(The Oxford English Dictionary Vol. V, Deo UO Gs VO) aev DL 
pe 1542-1543). 

Response. Is the generic name for all behaviour of 
the individual that results when some sense organ is stimu- 
Meceom (hartleson jét al. , 1963, p. 48): 

Retina. Contains the light sensitive elements of the 
eye called rod and cone receptors as well as nerves which 
are important for initiating conscious colour responses 
Meg tCLes ON eta 1.) 1963. p42) « 

Saturation. The attribute of colour perception that 
expresses the degree of departure from the grey of the same 
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Stimulus. Any change in external or internal energy 
that Sives rise to excitation of the nervous system 
sufficient to arouse a response in the person concerned 
(Bartleson et al., Lo Uy i), 

Texture. Refers to the surface quality of materials, 
how they reflect the Yignt. that hits then. tt is *the quality 
Uiecie surrace hard, (soft, rough, smooth, course, fine 
(Faulkner, 1972). 

Trichromatism (or colour normal), Ls the condition of 
normal human colour vision. It is Operationally defined 
as being able to correctly read 17 or more of the 21 plates 
on the Ishihara colour test. 

Visual receptors. Are the parts of the eyes that are 
stimulated when light passes into the eye; they are con- 


tained in the eyeball (Bartleson et Whe Wa Te ei ee A 
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CHAPTER II 
REVIEW OF LITERATURE 
This chapter is organized under the following headings; 
fabric preferences; the significance of colour and colour vis- 
ion; the nature ofcolour; theories of colour visions; colour 
blindness; frequency of colour blindness; anthropological 
approach to colour blindness; and Field Dependence and percep- 


tual disembedding. 


Fabric Preferences 

Fabric preferences of men has only briefly been examined 
through research. Compton (1962) devised a test exclusively 
for women to relate fabric preferences to personality variables. 
Lathrop (1968) investigated the Pyschological effects of tex- 
tile textures and found that Barrier was independent of tex- 
tural preferences for a wroup of 24 men, Harrison (1968) 
examined factors which men deemed most important when select- 
ing clothing. The rank order of the factors in her research 
from most to least important were: Prt. Colour price, style, 
and quality. Friberg (1974), in a similar SLUG wee Ouida th at 
fit was the most important factor followed by style, colour, 
fabric, and price. Adams (1971) found that the Briorvreyctoy 
men when choosing suits was colour and then construction. 
Dallal (197]) included age as a variable and found that it 
had no effect on men's colour choices in fabric. Men in the 
Study were first assessed for colour vision ability using the 


Eshifiara Pseudoisochromatic Plates and were eliminated from 
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the study if found to be colour defective. No frequency 
rates were reported on the number of men excluded because 
of colour blindness. 
Significance of Colour and Colour Vision 

Colour is an integral part of human life. Normal 
colour experience contributes immeasurably to our ideas 
of beauty and to our aesthetic appreciation of objects in 
Spr everyday, world, (Chapman, 1965)... In the theatre, colour 
plays a major role in complementing each scene and creating 
visual impressions (Ross, 1938). Our history is rich with 
descriptive colour. We make reference to "bolts from the 
blue," "once in a blue moon," having a "sreen thumb," or 
Perenethe pink" (Eean. 19.7.3). Judd (1963) views this 
need for coloured sight in a much more pragmatic sense. He 
Says that the farmer must judge the value of the land by 
the colour of the soil, the worth of fertilizer by the colour 
of the growing crops, the price and grade of fruits and 
vegetables by their rich hues, and the identification of 
meats by their colour. The importance of colour also per- 
mMeates other industries. Commercially valuable minerals, 
for example, are selected by colour; raw wool, COEtOn.: and 
silk are graded and priced according to colour; building 
stone, sand,gravel, lumber and plaster are colour graded; 
systems of electrical wires are colour coded; gas lines in 
natural gas plants are colour coded; vegetable oils are 


judged by colour; and office memorandums are sorted by colour. 
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Colour research is vital to modern business. It has been 
found that colours of consumer goods profoundly influence 
customer acceptance (Judd, 1963). It is colour that guides 
us to stop or proceed at traffic intersections. Colour is 
also symbolic for certain ceremonies in our society such 
as the wearing of black for funerals and white for weddings. 
Lacking normal colour vision one may be hampered in or 
even disqualified from many occupations where hue discrimina- 
tion is essential. These are a pillot,. police officer, fire- 
fighter, locomotive engineer, ship's navigator, electronics 
expert, painter, paint mixer, dyer or PLInterein the textile 
industry, interior decorator, chemist, naturalist, geologist 
doctor or advertiser (Abbot, 1947; Gault, Poe ew mite. 
1965; Wright, 1944). As Judd points Gitte 
A person whose colour vision deviates importantly from 
normal is more or less handicapped in the modern world. 
He cannot respond reliably to chromatic Signals (traffic 
railroad, marine, airplane); he does not get full bene- 
fit from colour coding (office forms, telephone wires, 
safety markings, contents of pipes, identity of radio 
Parca cand aso forth)iand certain jobs’... eithersare 
dangerous for him to undertake or place him at a severe 


disadvantage. Ciitidd ALO 30 ps. 76) 


The Nature of Colour 
"Colour stems from the nature and interrelationships 


of three elements: light, the source of colour; the material, 
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and its response to colour; and the eye, the perceiver 


colour" (Mueller §& Rudolph, 1966, p. 97). 


Light 
Light is that part of the electromagnetic spectrum 
(which ranges from very short gamma rays to miles long 
radio waves) that is visible to man. When white light 
dispersed into its components, four bands of merging co 
appear which are red (which has the longest wavelength) 
yellow, green, and blue (which has the shortest wavelen 
Different light sources utilize different wavelengths. 
Fluorescent lights, because they have relatively little 
make articles under their influence seem blue whereas 
candlelight because it utilizes the red and yellow end 
the spectrum radiates a warm rosy-yellow tone. 
Light is the only source of colour in the world. 
ripest tomato, the most spectacular peacock, the 
gaudiest clown's costume - all are merely reflecto 


absorbers and transmitters of one or more of the 
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colours that make up light. Without it not even the 


faintest colour exists. (Mueller & Rudolph, 1966, 


ie oe) 


The Materials 
In order for light to produce colour it must be re- 


flected by some material. Ten miles above the surface 


of 


the earth, the sky is black because the atmosphere is very 
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thin and light lacks a reflector. But, closer to the earth, 
sunlight passes through the atmosphere and molecules of 
gases scatter the light. The sky appears to be blue 

because the short wavelengths at the blue end of the 
spectrum are scattered to a greater extent than those at 

the red end of the spectrum (Mueller & Rudolph, 1966, 
DeelO0):: 

Objects reflect or absorb different wavelengths. Simply 
Stated, a leaf is green because its pigment molecules are 
arranged in such a way that they absorb the blue and red 
rays and reflect the green (Gant. eho 22), seetemat | wave — 
lengths are reflected the result is white whereas if all 
are absorbed the result is black. All objects except 


light sources, therefore, are reflectors. 


The Eye 


The visual mechanism is the third vital element neces- 
sary for colour to’ be perceived. The human eyeeuwuith ifs 
ability to see colours is an extremely complex organism. 
The ear has the capability to dissect a musical harmony 
and recognize its several constituent parts. The eye, 
however, is unable to discern the components of colour 
but sees only the resultant mixture (Rubin & Walls, Lo65>3 
If hearing worked in the same manner, two keys far apart 
could be struck on the piano and instead of hearing those 
two notes, a note of an unstruck key somewhere in between 


would be heard. 
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Colour is seen when a colour stimulus acts upon the 
colour receptors in the eyes. These in turn transform the 
wavelengths of radiant energy into nervous energy which is 
then differentially coded for transmission to the higher 
nerve centres of the brain (Bartleson et a1 a toon UEnh am. 
1971; Chapanis, 1965; Mueller & Rudolph, 1966). Following 
this physiological process, a psychological process occurs 
in which the brain interprets the signals and issues a 
colour response. This entire method is so poorly understood 
Pea teote tegetd il only possible to speculate about how colour 
responses are produced. 

There are some 100 to 130 million receptors ‘called rods 
stesso eto /emiivion receptors called cones inmethesretina 
of the eye. The rods operate in low light intensities 
i ilont or scotopic vision) whereas the cones function in 
high light intensities (daytime or PHotopic vision) (Gault, 
1972). The rods can respond to very small amounts of radiant 
energy. They are responsible for our ability to see by 
moonlight, starlight, or even with the stars obscured by 
clouds... The cones have a more complicated response than 
the rods. Instead of simply detecting light and dark and 
giving us a series of greys they also give us our percep- 
tions of chromatic colour (Judd & Wyszecki, 1963, pp.9-10). 

In conclusion, it may be stated that the colour of 
materials depends in part upon the quality of the illumina- 
ting light, in part upon the material's individual capacity 


for absorbing some wavelengths and reflecting others to the 
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observer, and in part upon the physiological and psycho- 
logical interpretations of the incident rays by an indivi- 


dual (Trevor-Roper, 197452 p. +1974) 


Theories of Colour Vision 

A comprehensive and completely satisfactory theory of 
how the eye creates coloured worlds from radiant energy 
has not yet been developed. The process is vastly complex 
and there are presently insurmountable difficulties in 
experimenting with the human eye and brain (Judd & Wyszecki, 
1963). Systematic attempts to explain the production of 
colour responses must account for the following: 

as the psychophysical aspects of colour vision (colour 
Matching). 

D- the physiological aspects of colour vision; that 
is, it must explain the action caused by the radiant 
energy absorbed within the receptors (rods and 
cones) of the retina and transferred into nerve 
impulses. 

c. the psychological aspects of colour vision; that is, 
it must explain the nerve activities in the cortex 
leading to colour perception. (Judd & Wyszecki, 
2964, pn. 84) 

Isaac Newton's discovery in 1666 that sunlight is 

actually white light which, when dispersed, displays all of 
the colours in the visible spectrum forms the basis for 


the various theories of colour vision. Interest developed 
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in the area of colour vision after publication of Newton's 
Seateedition of Opticks! in 1704 in which he made several 
bold speculations and queries concerning colour vision. 
Almost a century later the subject was further pursued by 

a mathematic physician named Thomas Young. He began on the 
known premise that there exists three primary colours 
necessary to make all of the spectral hues. He sought for 
the explanation of this fact not in the nature of light but 
in the constitution of man. Reasoning that it was not 
possible for the eye to contain as many receptors "as “there 
were colours, he postulated the existence of three colour 
receptors (red, green and violet) each of which was sensi- 
tive to a specific colour. Young (1802) assumed that the 
retina of the eye was capable of mixing colours similar to 
the mixing of coloured lights on a screen. 

Helmholtz (1910) revised and elaborated on Young's 
original trichromatic or three-receptor approach and this 
became known as the Young-Helmholtz theory. One modifica- 
tion made by Helmholtz involved the way in which the 
cones responded to colour. He suggested that a colour 
stimulus produces a strong sensation in one rTeceptor wand 
feeble.sensations.in the other,.two, therefore, pure red 
light stimulates the red receptor strongly and the green 
and violet receptors weakly, producing a sensation of red. 
Helmholtz also added to the theory the speculation that 


nerve impulses convey the impression of colour to the brain. 
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21 
The Young-Helmholtz theory is represented in Figure l., 
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Pi2eure 1; The Young-Helmholtz theory of colour vision. 


(Mueller & Rudolph, L9GGRP #61 30) 

Ewald Hering, a German psychologist, believed that the 
trichromatic theory was in direct contradiction to actual 
visual experience. In the 1870's he formulated a rival 
theory of colour vision entitled the Opponent-—process theory. 
The two theories agreed only upon two points, those being 
first, that light of different colours can be mixed after 
entering the eye, and second, the number of colour receptors 
must be limited. The primary issue of contention between 
the two theories was the nature of the colour yellow. In 
the trichromatic theory yellow was considered a mixture of 


red and green light whereas in Hering's opponent-process 
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theory yellow became a colour in “it's town 'rtehit # © opts 
deduction by Hering was based mainly upon the fact that red- 
green colour blind persons were unable to detect either 
red or green and yetsthey could perceive the colour yellow. 
The four primary colours according to Hering, therefore, 
were red, green, blue, and yellow. In addition, “he -theor-— 
ized that "the retina's receptors are mere absorbers of 
light - what he called _catehninganetertal' — and that colour 
discrimination begins in the coding mechanisms located 
further along the optic System" (Mueller & Rudolph, 1966, 
BP. 35)i.'|| These coding devices functioned in pairs of colours 
those being red-green, blue-yellow, and black-white. No 
member of the combination could be active in the same 
receptor at the same time as its complement. Individuals, 
therefore, are unable to perceive a bluish-yellow or a 
reddish-green. Black-white deviates somewhat in that it is 
able to send a combined Signal producing intermediate 
Shades of grey. All three types of colour coders receive 
ha eht from indiscriminating receptors. "When red light is 
viewed, only the red portion of the red-green coder is 
stimulated. The green portion shuts down and does not send 
a green signal to the brain" (Mueller & Rudolph, 1966, 
AT UE YOaTE 

Much of Hering's work resulted from studies of nega- 
tive afterimages. For example, if a red stimulus to the 


eye is withdrawn, the red process stops and automatically 
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Starts the Opposing process, creating a green sensation. 


The graphic representation of the Hering theory is shown 
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brain 


Ee re 22; The Hering theory of colour vision. 
(Mueller "& RudoipieslL966.) ip. 132) 

New data have provided strong support for both of the 
major theories, thus it has become known as the composite 
theory which is summarized as follows: 

Colour vision is at least a two-stage process, con- 

sistent with the Young-Helmholtz theory at the recep- 

tor level and with the Hering theory at the level of 


the optic nerve and beyond. Each receptor does not 
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have its private route to the brain. Three colour 


information is somehow Processed in the retina and 


encoded into two-colour on-off si 


colour sensitive retinal ganglion 


Sion to the higher visual centers. 


Rudolph, 1966, p. 125) 

The colour yellow draws responses 
green receptors which in turn transmit 
blue-yellow coder. The coder combines 
Signal to be sent to the Drain. 2 ae 


coders are Signalling a red colour, 6 an 


perceived. This process is illustrated in Figure 3. 
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Colour Blindness 


The common term of colour blindness is misleading be- 
cause it infers that afflicted persons are insensitive to 
all colours in the visible spectrum. It is the colloquial 
term for the various types and degrees of congenital and 
acquired colour defectiveness. The term is widely used 
even in scientific and medical circles, and therefore 
Bcoleus blindness". asi well as more specific terms for 
defectiveness, will be used interchangeably throughout this 
study. 

John Dalton, a British physicist and chemist, who was 
himself red-green colour blind, first described the afflic- 
tion in the latter part of the eighteenth Century. fOr nin, 
blood appeared to be the same colour as bottle green, mud, 
and wine (Gault, 1972). At that time and quite often in 
contemporary writings, as a result of Dalton's investiga- 
tions on the subject, colour blindness became known as 
Daltonism. 

MoEOUur ViBlOnVabiiity 1s generally divided into three 
major categories namely, trichromatic, dichromatic, and 
monochromatic (Bartleson et al., 1963; Cruz-Coke, 1970; 
Kalmus, 1965). A normally sighted person is referred to as 
a trichromat or one who is able to see all three of the pri- 
mary colours of red, green, and blue (Cruz-Coke, 1970). 
Dichromats lack the ability to experience one of these three 


primary colours. There is a phychological relationship 
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between pairs of colours manifested in dichromatisn. 
Individuals may lack the ability to see one of the colours 
red or green but because of the pairing effect of red- 

green, blue-yellow, and black-white, they will be unable to 
perceive both red and green. The most common form of colour 
blindness, dichromatism, is an abnormal colour vision system 
in which the afflicted individuals are capable of making two 
kinds of colour distinctions, those being light and dark, 

and either red-green or blue-yellow. Monochromatism, the 
third type of abnormal colour vision system, allows afflicted 
individuals to make only achromatic visual responses of one 
primary hue or no colour at all (Bartleson et al., 1 Gets) 

All three types of colour deficiencies are further sub- 
divided and can be measured quantitatively and qualitatively. 
It must be stressed that not all persons with’a“colour 

defect are completely insensitive to particular colours but 
may simply confuse tints and shades of the same hue, indicat- 
ing a less severe form of colour blindness or a partial 
defect. 

Queries by normal trichromats concerning the appearance 
of the world to a colour blind person have assisted in the 
understanding of the problem by those unaffected Oye. 

Almost anything that looks coloured to the normal looks 

coloured to the colour blind also. The difference is 

that where the normal sees tens of thousands of colours 


(i.e., combinations of different hue, saturation, and 
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brightness), the colour blind sees only hundreds. 

(Rubin & Mate ou oe sl 21>) 

For one who is blue-yellow blind the Spectrum appears in 

but two hues, red and green. According to the analogy made 
by Judd (1943) objects appear to a blue-yellow colour blind 
person as they do by candlelight to a normally-sighted per- 
son. For those with a less serious colour defect, colours 
Such as maroon, crimson, and orange all appear the same 
eae come oT 2 ee. vit 4's now possible to know what colours 

are seen by colour blind persons through information obtained 
from those with a unilateral defect which is usually an 
acquired colour defect found in one evenon lay. 

It would be difficult to exaggerate the importance of 

data obtained on unilaterally colour blind subjects. 

No ordinary colour blind subject can tell us how the 

colours he sees compare with those seen by a normal 

Bubtect.. but this {ps precisely what a unilateral colour 

blind subject can do. He can make a direct comparison 

of colours seen by his colour blind and normal eyes. 

(Graham & Yun Hsia, L.Onl Dt Leo) 

Adaption of colour defectives to their handicap seems 
to be almost complete. In their vocabulary dichromats learn 
that grass is green and apples are red whereas in their 
vision both may actually be Srey. Often, improvision is 
necessary to distinguish certain objects from others. For 


example a red traffic signal may be identified by its 
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uppermost position among the three indicators, or pineapple 

and orange juices may be determined by their taste rather 

than by their colour CVauign 1972: Le Grande, 1968). Colour 
defectives may also make judgements by discerning differences 
in brightness especially since they are more sensitive to 

contrast effects than the normal (Collins, a2 Dis Kr dal: 1967). 

By relying upon other cues, therefore, colour blinds learn 

to cope extremely well in our society. 

Congenital Colour Blindness 
Poe fits tf description of a detailed investigation of 

twelve cases of congenital colour blindness was published 

in 1837 by Seebeck, establishing it as a mendelian, sex- 

linked, hereditary defect. In the instance of red-green 

colour blindness the mode of inheritance is illustrated in 

Figure 4. 

The following is an explanation of Figure 4. 

a. If the male is colour blind and the female is normal, 
ali oOfL @their imate offspring will be normal and all of 
their female offspring will be carriers of the gene 
for colour blindness. 

nee If the male is normal and the female is a carrier of the 
gene for colour blindness, one half of their male 
offspring will be colour blind and the other half 
will be normal. One half of their female offspring 
will be normal and the other half will be carriers of 


the gene for colour blindness. 
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ch If the male is colour blind and the female is a 
carrier of the gene for colour blindness, one half of 
their male offspring will be colour blind and the other 
half will be normal. One half of their female off- 
spring will be carriers of the gene for colour blindness 
ane therotherkhalfywild bescolour blind. 

de If the male is normal and the female is colour biaind, 
all of their male offspring will be colour blind and 
all of their female offspring will be carriers of the 
gene for colour blindness. 

e. If both the male and the female are colour baad, 3 au 1 


of their male and female offspring will be colour blind. 


It was once believed that colour blindness could be 
cured but present indications are that it is incurable 
(Le Grand, 1968). It is generally not given serious concern 
because it is not believed to BreaiL ly atlece Lite. 
Acquired Colour Blindness 

Although congenital colour blindness is much more pre- 
valent, colour defects can also be acquired by such agents 
as disease and toxicities. The most common affecting dis- 
ease is multiple sclerosis followed by pernicious anemia, 
leukemia, vitamin B deficiencies, optic neuritis of preg- 
nancy, hemophilia, brain tumors and other disorders 
(Bartleson et al., 1963; Cruz-Coke, 1970). Acquired 
deficiencies may also result from the toxicity’ or certain 


drugs such as alcohol, tobacco, snuff, ‘antibiotics ,* ‘anti 
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rheumatics, antituberculotics, antidepressants, carbon di- 
sulfide, lead, and spinal anesthesia (Bartleson et oe 
1963? Cruz-Coke, 1972; Marre, 1973). In general. texic 
agents or disease which affect the conducting parts of the 
visual pathway or the optic nerve cause acquired red-green 
weakness whereas those which affect the retina cause blue- 
yellow weakness. If the poison or disease persists the weak- 
ness may result in monochromatism (Bartleson et alte GOs lay 
Unilateral colour blindness usually is an acquired rather 
than a congenital defect (Francois & wap ali es We ol FS It ba 

As age increases acquired colour vision deficiencies 
also increase, The lens of the eye becomes more VeLLOW fat d 
functioning like a filter, makes it increasingly difficult 
for the shorter wevel eng thpmetra the th luswend to £ the spectrum 
to be absorbed. Thus, the OlGer tie person. the Less. one is 
able to discriminate blue, violet, and green hues (Hess, 
06s Linskz, 1964; Sharpe, 1964; Weale, 963.) . 

It is well known that with many artists a colour change 

toward reddish values can be noted in later paintings. 

This can be attributed to the advance of a senile 

cataract. (Trevor-Roper, oso p. 415399 

Many studies have been done to determine the effect of 
age upon colour vision. No general consensus has resulted 
concerning the age when the ability to detect hue differences 
declines. According to Gilbert (1957) after the age’ of 25 a 


decrease in colour discrimination ability is significant with 
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each decade. Lakowski (1958-59) suggested that many people 
after 30 years of age become less efficient in colour detec- 
tion. Verriest (1963) found that colour ability was best 

in young adults and definitely and increasingly worse in the 
age group beyond 40. Pickford (1958-59) stated that yellow- 
blue colour vision tends to deteriorate in persons over about 
40 years of age. According to Pastalan (1975) colour vision 
losses accelerate after the age of 50. Weale (1963) found 
that the colour sense declines only after the eeCrOl jo. 
Lakowski (1961), however, found that age has only the 
siightest "effect on thé most frequently used colour vision 
tests. This is possibly because the tests detect con- 
genital red-green colour blindness and not blue-yellow 
colour blindness which is commonly acquired with age. The 
point of contention is the exact age at which the colour 
ability begins to fail, however, all agree that hue dis= 


crimination ability declines as age increases. 


Frequency of Colour Blindness 


In 1960, Dr. Hans Kalmus, organized a chart composed 
of the results of many international studies on the fre- 
quency of red-green colour blindness. It was found that 
among males in Western industrial societies, the frequency 
Was ranone “the hishest’ at 87 "to 117. Among females from the 
Same nations the occurrence was much less frequent at 1/2 
of 1% (Kalmus, 1965; Rubin & Walls, 1965). There are 


reported to be more than 10 million people in the United 


afgoaq ener Jei2 Hédagygue (FE-BcC?!) taervodted 
~389s8 twoles go? sao SEIS Gasl. sroded sae to 


sifa al ,e20" vigulecatoni bis yl fa2risbdb Sts 
@ 
-wollfsy 2#d3 budere ORE-GCRL) Sroldort «0% Snoyad ove 
‘ ; , 1 
svedse 2 9 B2ODTSsq At SIATFOLITSI9b os buss nobesy teols 
ae . : a ‘ 4 
nols. tvofor (2°V@L) nalseaezetT oF anth oA -BRe 109 RIES 
ee 
baees (6081) silabW .0F 20 oes et) 1932 straateoss & 
mS *u sen sd? tose dn eosnils4b asovs tdéelios saa 
> . P ve “Ai 
Pr Pee 
lac bf e258 32409 Bout  wsveved .. CreR1) tha 
felery tos +2 JABiD . i9 tositts ses 
i JOS) 5b--29882 AOD Mitma?s 2fieoGg x! elat 
» | 
’ fa 4 thew 4 on 
2ifsy>sSogd ei NhHaitF-L.VEses mearg-OoF 
o~te 
fi 14 OD ‘ ivf ; r «A W ¢ yf i fea be 
_ 
= 
voLogd 3 Be Tae » ' s - ‘ wT  - ry finarIaos is 
= rh i? a Tie ‘ ow o~% ral re ie 7 oe ee vz 
ul 
: ya S41 6 28 Moc YSoi vi kites not ann 


a. 


ee baile zyrolab io .+oher oes fos 
P — ——— Oa a a ©. A 
: 7” 
bseoquen afio & Dasinggre yeotiet, cish' .cm , 0801 #F 
> 


7 


-972 sds no ee tbusa stot hegieds t wae ®o. enioeeg 
“@ > - hale 7 
ei hbawot eow 3! .a@zenhatid t20fan wesee~pes tox 


Youstpes) asii7 haifa sitions la sivieeW o2 asta 
: rn 
ow) tor? soisupd ana als of +8 35 a alld ens zeue 


- > . 


an 


7 Cpe: : = 


oe r okeedg ay 


, sh Ja snau pos? aeet ha “an L apna 29 mio ait eaatae 
' i S 


re = 
cai 
na 


7 
7 * 


<2 et. ews 
- 


Les 


States with a red-green defect, many of whom are unaware 
of their affliction (Kherumian S FiCkrToOrd, 1959), Further- 
more about 16% of all mothers in the United States are 
genetic carriers of colour vision deficiencies (Judd, 1963), 
A colour vision Survey by Belcher, Greenshields and 
Wright (1958) was conducted to cull persons with defective 
colour vision from applicants to become drivers of public 
vehicles. From the sample of 500 persons, 11.3% were found 
COebe, colour defective. <A Study by Boice, Tinker, and 
Paterson (1948) carried out in the United States to deter- 
mine the effects of age on colour vision resulted in a 
colour blind frequency rate of 10.6%. In men Over the age 
of 60 the rate of incidence Paneseu. Lromel yore Loti eae 
with the average being 19.8%. Friberg (1974) conducted a 
study to determine men's colour preterences, 11 loci nes 
A test was administered to detect and eliminate the colour 
blind men in her sample as being unrepresentative of the 
normal population of men. Six per cent of the Friberg 


sample were found to be colour defective. 


Anthropological Approach to Colour Blindness 


It has been established that the occurrence of colour 
blindness varies both among and within nations. The lowest 
rate occurs among indigenous peoples of Australia, Brazil, 


Fiji, and North America while the highest rate occurs in 
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the industrialized nations including North Anerica,.Europe , 
Japan and the Brahmin caste of India (Kalmus, 1965; Trevor- 
Roper ,, 1974). Seeking an explanation for this differentiated 
Occurrence, Post (1962) suggested a selection-relaxation 
theory, which briefly stated is: 
Five thousand years ago, before the agricultural revolu- 
tion, colour blindness genes were very rare and main- 
tained in the population by a classical balance between 
mutation and natural selection. Colour blindness may 
be a serious handicap in primitive cultures of hunters 
and food gatherers and thus subject, toy selections+. The 
agricultural revolution changed these conditions and 
probably natural selection against the mutant colour 
vision genes fell to zero, and consequently protan and 
deutan (red and green defects) genes started to increase 
by unchecked mutation. (Cruz-Coke, 1970, pi2008) 
Primitive societies relied upon their discrimination 
abilities to identify certain essential features in their 
environment. Frugivorous people were able to distinguish 
fruit from leaves and to select ripe fruit from that which 
was over-ripe or unripe (Pickford, 1963). Hunters especially 
relied on keen auditory and visual senses in order to be 
successful in their quest for food. Post (1962) tested his 
theory and found a significant correlation between frequency 
of colour blindness and the distance in time of any popula- 


tion from the hunting and gathering phase of human existence. 
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As further evidence of this selection-relaxation theory 
Kherumian and Pickford (1959) found that within the Indian 
caste system, the highest caste of Brahmins, had the highest 
rate of colour blindness. Efficient colour vision, there- 
fore, is believed to have been necessary for survival in 
primitive societies. Those with deficiencies did not exist 
long enough to reproduce and thereby transmit their defec- 
tive genes. 
An interesting hypothesis of Pickford (1965) suggests 
the continuing functioning of the selection theory today. 
At the present time the importance of red-amber-green 
Signals for life and safety might lead to an increase 
in selection against the colour blind because road 
accidents might cause the deaths of more colour blinds 
than normal persons. (PICK FOTd, 99965¢ peR24a) 
Contradictory theories concerning the prevalence of 
colour blindness have also arisen. Ford (1965) does not 
believe the rise in defective genes can entirely be attri- 
buted to mutational forces, but instead Suggests that they 
increased under the support of an adaptive advantage in a 
new habitat. Haldane (1949) asserted that in the past 5000 
years, especially when men developed agriculture and lived 
in large groups, infectious diseases were the agents of 
natural selection. He theorizes that persons possessing the 
gene for colour blindness may have had an increased immunity 


to some infectious disease and thus their numbers rose. 


3 


(71605717 nal sux etev-fosace hss ain te s 7090: 


enisal ars 


4y 
re 
~- 
lew 
4 
—- 
is 
th. 
+4 
o 
c 
v 
a 
ij 
» " 
od) 
« 
A 
o 
i 
- 


feoiagtd odo bod ,amieiere = ’ 2a teedisitn O63 sae 
> - - m - Py ,% ‘ ra 4 
—@ 39/17 -co rer ky YucLo> ‘i LF ao Fa Goes | P e's $e: t a wooo 
© ; 7 y 1. 
ni Iicviviue TOL ¥resasos/ sd avad ot berstisd wf 
safes von BYrhb e2esthanptotieb dtiv seoiT .seidaroce ov ig2 


“netebh tisis tteenbse hr getsd: Sas asyhetcet) os Hey 


. « - j > 2 
ataszoua ‘Ceoel ) byotPart in ete ASOQLH' pRIV*IIAS 
.. 
B50? mxrosgils 745 fos a 7 4 Ts a8 
i 23 ~f 2 F . $2 the ia pe oe — ayers 
r q ‘ : 
feEaTOF ta Gt» bse? 33435 bigo bea 4 Te 
i é s =, 
ot weved bmzgla swoloo eis yal e ecegs 
Fereifid tuolas stem. PO) RAInso OI Ne? .JAg2e 
= . - 
(co gt cat! Pe bhee es lox¢ ( t y ere 
1o °° S9nNS.8YS79 GAD SaAltive webs ¢otrosys mare leet 3009 
: nf ,AQr k  e ,; min fi ; 2 : aii aa 
ton enok (2d@i) B20 .fe—hys o8 ls sins sesnbwkte & 
° er 
“Pi3v36 sd ¥ ,ljn9 HES ese «rigos?scb a9! sada say 
: 
; 
- < bs ia ; » o — +p «2 
fat: tedz 33 ints Peetent S6h . se0TGct “Se Lj jum of 
; : i. 


B at sga4gaevba 


OOOF sazq sfe - 


bevre bas sa0o sg heqelaves sac noite clint agee 


to eae. a43 3 


ota oa 


Var’ 


rt ‘seit asa ryoois. oil” .usninarsa 


ovi~qaba Ra > s20¢gue, O42 “ebay b 
* - : 


tone ae ep €RACh) saabis® yes 


iy i lala sOki26FHL . uotg Ms 


’ 
3 


36 


Field Dependence And Perceptual Disembedding 


The earliest investigations into the area of perception 
in relationship to human behaviour were done by Gestalt 
and his followers who wished to demonstrate the dependency 
GOGparts ofdavfiiéld ton kthe field structure as a whole 
(Witkin, 1962). Deviating from Gestalt theorists, Witkin 
was concerned not with the commonalities but with the 
individual differences in the Susceptibility to contextual 
effectsid, This interest tléad him to develop and examine the 
concepts of Field Dependence and Field Independence. 

Initially Witkin and Asch (1948) investigated the 
Phenomenon of maintenance by humans of a proper orientation 
to the upright in space. Two speculations as to how this 
occurred resulted. The first Proposed that individuals 
utilized their inner senses ‘and the second suggested that 
individuals relied upon the surrounding environment for 
cues. A more Field Independent person was found to be 
able to keep an item, whether it be his own body, an 
external object, or a geometric figure, separate from a 
field or embedding context, whereas a more Field Dependent 
person was unable to do so, 

The term Field Dependent and Field Independent were 
replaced by Global and Articulate as it became apparent 
that competence at disembedding in perceptual tasks was 
associated with the same competence in non-perceptual 


problem-solving tasks (Witkin, Oltman, Raskin, & Karp, ace BP 
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More recently the comprehensive term of Differentiation 
emerged upon determination that one's perceptual style was 
highly generalized, Individuals who are able to dif- 
ferentiate perceive a clear separation of what belongs to 
the self and what ts, external Co-.bhe- self. 

Development toward greater differentiation involves 

Progress from an initial relatively unstructured state 

which has Only limited segregation from the environ- 

ment, to a more structured State, which has relatively 
detinite boundaries, and which is capable of better 
specificity of function. (Witkin, Dyk, Paterson, 

Goodenough, & Karp, NS ye a ep tea 
In spite of a change in terminology, Field Dependence is 
still an acceptable tern. 

The task of perceptual disembedding is consistent with 
one's mode of orientation to the upright in space. The 
Embedded-Figures Test was developed to measure the extent 
to which perception is influenced by the background in which 
an item occurs. It requires the person to disembed or 
separate a Simple Figure from the field in which it is in- 
corporated. The Simple Figure is "hidden" to a greater or 
lesser degree ina larger, coloured, more complex figure. 
The test is a paper—and-pencil test in which the subject is 
given a mean score in seconds indicating his relative degree 
of Field Dependence or Field Independence with a high or a 
low score respectively. 


It was pointed out by Witkin, Lewis, Hertzman, Machover, 
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Meissener, and Wapner (1954) that differentiation is an 
enduring mode of functioning which affects personality, 
percept of the self, view of others, and adjustment to 
Situations. Friebert (1967) and Witkin (1068) also found 
that the Field Dependence-Independence perceptual style 
exists in persons with congenital defects of sense mod- 
alities such as the deaf and the blind. Combs (1959) 
stated that any type of Physical handicap may affect the 
perceptual field by modifying the Perceptions, of the 
afflicted individual. 

In spite of Witkin's emphasis on individual Variations. 
some consistencies in Field Dependence have become apparent. 
Sex differences in which males tend to be more Field In- 
dependent than females, have repeatedly been found. These 
differences are not evident before the age of 8 or in 
geriatric populations (Witkin et al.; 1971). Age related 
changes in Field Dependence occur over the life Span. Field 
Independence increases between 8 and 15 years of 
age (Witkin, Goodenough, & Karp, 1967) after which a plateau 
effect occurs. 

Many studies have sought to probe the origin of Field 
Dependence in individuals. One such study which examined 
early experiences within the family unit, established a 
relationship between differentiation and the fostering in 
children of separate autonomous function by parents (Witkin 


Btralves VL971) Socialization experiences, however, do not 
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account for all of the variations in perceptual mode. 
Constitutional characteristics may also play a role. "As 
in the development of so many psychological characteristics, 
the product found appears to be the result of particular 
patterns of interaction between constitutional factors and 
socialization experiences" (Witkin et Bry AERA tae eS 
Little has been written concerning possible relation- 
Ships between colour vision ability and perceptual disembed- 
ding competence. Birren C19 61) © STS cae" het eo lour sense 
aids perception. It has a functional basis. It was evolved 
by nature, not to make men happy but to assure better adap- 
tion to the environment" (p. 218)".* Color derectives in 
this respect would seem to be perceptually handicapped. 
Pomerary: to thts view, Pickford (1965) theorizes that colour 
blinds may have superior ability to cull relevant aspects 
from an embedding context. 
Des CLeaitae. “Chet 11 hunting and food seeking, where 
camouflage of an animal depends on colour differences 
splitting up the creature's form and making it blend 
with the environment, the colour blind might sometimes 
have an advantage, as found during war time when colour 
blind men were used to identifying camouflaged buildings 


and other objects and installations. (pe eae) 
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CHAPTER III 


METHODS AND PROCEDURE 


The theoretical framework, procedure, selection of the 
sample, description of the instruments, directional rating 
of variables, and methods to be used for analysis of the 


data will be discussed in Ciesecnapvcer . 


Theoretical Framework 

The writings of several persons constitute the theore- 
tical framework upon which this research was based. The 
expected percentage of colour blind males was adopted from 
the compilation of Kalmus (1960) of the international 
frequencies of red-green colour defectiveness. Judd (1963) 
asserted that colour blind persons were handicapped in the 
modern world. Combs (1959) stated that individuals with 
Physical abnormalities (deaf, blind) may have perceptions 
which are slightly changed in character when compared to 
normal persons. 

Witkin (1947) originated the perceptual concept of 
Field Dependence in which an individual's mode of deter- 
mining the upright in space, whether it be the individual's 
inner senses or the field in which is the guide, was 
examined. Later studies indicated that a cognitive style 
in the former task was congruent with a cognitive style in 
perceptual disembedding tasks as well. The entire dimen- 
Sion of psychological functioning called Field Dependence 


has been found to be consistent for an individual through- 
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out a variety of perceptual, intellectual, and analytical 
tasks (Witkin et ales 8991).  Birren (1961) and Pickford 
(1965) express opposite views concerning the perceptual 
disembedding abilities oo feo tour blind persons. Birren 
States that ‘the icolour sense aids perception and therefore 
colour blinds are at a disadvantage whereas Pickford 
theorizes that colour blinds are not confused by background 
colours and therefore actually have an advantage. Both 
agree that colour blinds are different from colour normals 


in perceptual disembedding aot tity . 


Procedure 

The procedure of the Study was as follows: 

ee The Measure of Fabric Preferences was administered to 
28 men to obtain split-half reliability on the instru- 
ment using the Pearson Product Moment Correlation. 

hig The sample of colour normal men was selected from a 
variety of sources and advertisements were issued 
requesting colour blind men to Patctcicipate. 

eel te following tests were administered: 
a. Background Information 
b. Measure of Fabric Preferences 
c. Ishihara Pseudoisochromatic Plates 
d. Witkin's Embedded-Figures Test (Short Form) 

4, The results were analysed descriptively and statis- 
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a The findings were interpreted with reference to the 


objectives, hypotheses, and theoretical framework. 


Selection of the Sample 


ihe -samplé of 27 colour normal and 27 colour blind men 
were selected using accidental and purposive (or judgement) 
sampling methods. Selection of the colour normal men was 
done by the former method mainly at the Canadian Superior 
Gas Plant at Harmattan, Alberta. A testing area was 
assigned in the Conference Room into which willing partici- 
pants were ushered in their turn. Testing was done on two 
different days and yielded 16 and 4 volunteers respectively. 
Six men of normal colour vision from the University of 
Alberta Residence agreed to be subjects fa the study. An 
advertisement requesting colour blind and colour normal men 
to participate in a study of colour and men's fabric pre- 
ferences was placed in the campus newspaper called Folio 
for two consecutive weeks. One colour normal man responded 
to this advertisement. 

The colour blind men in the sample were selected pri- 
marily by purposive sampling. This is based on hand 
picking individual elements in keeping with one's needs 
(Compton & Hall, 1972, p. 197). Four colour blind men 
responded to the advertisement placed in Folio. Sixty 
posters were placed in the various buildings on the Uni- 
versity of Alberta campus requesting colour blind men to 


participate in a study involving colour and fabric pre- 
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Ferences lasting approximately 15-30 minutes. Volunteers 


were asked to call the Graduate Students' office in the Home 


Economics Building to make an appointment. Subjects were 


informed that they would be paid a sum of $5.00. Nineteen 


colour blind men responded to these notices. One colour 


blind man was found in the course of testing the colour 


normal men. Three colour blind men who were referred to the 


author were contacted by telephone and asked to participate. 


Description of the Instruments 


Background Information (see Appendix A) 


be 


2% 


Age 

According to recent literature, approximately 10% of 
Canadian men have colour defectivé vision! “*To your 
knowledge, have you ever had an eye examination which 
measured your colour vision? 


(check one) 


yes no 
To your knowledge, do VOU Nave al colour vision.defect? 


(check one) 


yes no 


Ishihara Pseudoisochromatic Plates 
eee isocnromatic Plates 


Colour vision tests are generally divided into the 


following categories: 


Le Simple screening tests designed to separate 
Subjects with defective colour vision from those 


with normal colour vision. 
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2. Qualitative diagnostic tests designed to classify 
the type of defective colour vision. 
ie Quantitative diagnostic tests designed to indicate 
Ele extent on tne cetect in colour Visor, 
4. Aptitude or special tests designed to determine 
a Gubject’s relative fitenss for a particular 
vocation. (HaYraynenRand,. &§ ROCC LS Tae 4 an yey) ) 
The Ishihara Plates were recommended fOr this study 
by Dr. J. Lampard, an Edmonton optometrist. They were 
designed to give a quick and accurate assessment of colour 
vision deficiency of congenital origin (Ishihara, 1974) 
and were used for the purposes of this study as a simple 
screening device. Thirty-eight plates constitute the entire 
Peet but 2b is unnecessary in all cases to administer the 
complete series. Plates numbered 1-21 are sufficient 
PLovidinel thatrall?of*.the participants are literate and the 
test is not being used for a qualitative assessment. The 
last group of plates are designed with geometric figures 
and shapes to be used for those Subjects who are unable to 
read English letters or for pre-school children who are 
unable to read. The Ishihara Pseudoisochromatic Plates: or 
confusion charts contain backgrounds of coloured dots 
among which a figure can be traced in dots of a different 
colour, apparent to the normal but misinterpreted by the 
colour defective (Cruz-Coke,. 1970) «:. .The plates are shown 


in a combination of daylight and artificial light which is 
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Sue beeto the Line! oF VS. OT. 

Oral responses of the figure seen by the subject are 
expected to be given within three seconds of initial expo- 
Sure and are noted on a record sheet. The typical readings 
Of both normal and defective Persons. are tabulated on a 
chart in the Manual (see Appendix BJ eal ay more plates 
are read normally, the colour vision igs regarded as normal. 
Pio lor less of the plates are read normally, the colour 
vision is regarded as Cer lente) pot rare to find persons 
whose recordings of normal anSWers. are between 4. and 16 
plates and if such cases peeur, they are, ligted.as "border- 
line". Information given to each subject concerning the 


measure appears in Appendix C, 


Measure of Faprtc Preferences 
CS CF PeTerences 


The Measure of Fabric Preferences was fashioned some- 
what Similarly to the Compton Fabric Preference Test for 
women. For ease in comparison, the test developed by 
Compton (1966) will be briefly explained at the beginning 
of this section. 

The test includes 5 variables, 3 of which involve 
colour (a. saturated Hues-stant. shade: b. strong and weak 
figure ground contrast c. warm and cool colours), 1 for 
design size, and 1. for textures. The fabrics were ar- 


ranged on cards and the subjects were required to choose 
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either! fabric! A or Dabracs Bl from cache car dt Later, 
Slides were taken of all of the fabric cards and these were 
randomized so that Subjects were unaware of the specific 
variable being tested. One point was given for each sel- 
ection and the points were totaled for eachivarilablearrca 
score of 10-12+was) considered to be a strong preference 

for saturated hue, tint, and shade and ‘af scores of? 12=355 

was considered a strong preference for strong and weak 
figure ground contrast, warm and cool colours, design size, 
and texture. 

Test-retest reltabildty was! donesin which 27 students 
participated and there was a lapse of 1 month between test- 
ings. Reliability coefficients using the Pearson Product 
Moment Correlation method were: 0.70 for saturated colours; 
UFi4# For tints;t0.82 £6¢ shades, 0.85 for warm and cool col- 
Ours, 0.86 for large and small designs, and 0.68 for rough 
and smooth textures (Compton & Hall, RDS Neg » WN ES 2 ok 
a. Development of the Test 

The Measure of Fabric Preferences was developed for 
this research to determine individual men's partiality 
to certain fabrics for their personal clothing. The 4 
Major variables involved comparative choices between: patt- 
erned and plain fabric, large designs and small designs 
on fabric, tint and shade fabric, and textured and smooth 
fabric. There were 32 cards in all and each card contained 
2 fabrics which were 4" (102 mm) x 6" (153 mm) (see Appendix 


D). One of the fabrics on each card was labelled "A" and the 


; et a) re lee 


’ ”s — . 1 nF 
fade (.ten0 Woe ey? "2" stvdet “go "4 


ese0 seats ba ebyeo ot eter a5 & a 
Ay} ad 
i s 
¢ ~ ‘ ~, + - ~ 5 « , 
sobseaae offs id) SteWanw Ste? atos tau jeca 3a Bex wed 
; @ 7 : 
sa tfogo tol neyvia eey¥ tofoq sone Sat293 goled s nes 
; _ofdaitsy dode Het bolato? ss erntoy sa2 Dan 
65feteiste snovdan & sd 039 Saretletcs 247 § 2-07. 36% 
7 : >, F oe) ee 
2f-S1i be 2 6 bas sbed2 out citi si fea tu3ae 4 


io 


bakbexvenaee eB 


Gi 
\ 
cr 
. 
4 
is 
x 
-t 
© 
* 
x 
4 
2 
mI 
£4 
‘v 


‘= agtest aso G ldo9 tte miter . pstves btucta” oreah 


gags x32 oF 


¥ 

= a0 ' 

ronécbade SS do bv t etoh 2h : [iesrlay seseor-sesT — 
aaa 
, a 

-%283 £4930 r+] Meroe 4 io Beoe? & Ce a gee riy See hes tats 


riligad ton 


ie 
5 
+ 
Ps 
? 
‘ 
*% 
v 
\ 

ie 
} 
$ 


o 
.-2106 og } atgveI Be *6 oP ( ;4 a osc nobsetLays0d Jasao 


: os Ss ; , “ ren a 
i 3 "5 foos 16: riInw wy i { .o ¢ @- Sats ~TOrt. ~ he Ad 
7 
guoe set 89.0 bee ,engtesh idea Boe ogee 
is % { » ¢ f j / r n'y ' : 
cme s «af « Ts. eg HAE $ f at 3 & 
i 
’ 
™- a ra 
3394, i Ie 


0 


ir 
o 


7) 


t hoqoloevsh ssw seoteeoier? Sivde§ Bo sivewed 
; 
N S rm i | bh _— > Lf 
ytifelasec s'aom Legbiveint aria tsb o9 dotegee: 
A ’ ‘ wr 7% oF ~o 


- arnt .antas oL9 Lecoet aa" es reins 191 a9 reda% » s, 
a | 


2 


“J$fac i neewlsd 142 Voia| iksexnanes bowhewsrd esi¢doa 
’ « 


enaiesb Lfsen base emis ab. Latinlge 

P rs A m9 IRA Ynge * Sal 

dioons ins heiteiataua Be pire Go" mm , 

, - a : 

hark SQ, dae 2 s3 


47 


Other labelled "B", “Fabrics on the left side of the card 
and labelled "A" were the Patterned, large design, tint, and 
textured fabrics. Fabrics on the right side of the card 
and labelled "B" wre the plain, small design, shade, and 
smooth fabrics. Each of the 4 Major variables was represent- 
ed by 8 cards which were subdivided according to colour. 
To prevent choices by colour only each of the f primary 
colours (red, blue, yellow, and green) was equally represent- 
ed so that ’there were 2 catds of each colour for each var- 
table.” Fabrics*on° 1° card were the same colour or were tints 
and shades of the same hue. In 1 group of 8 cards, therefore, 
there were 2 cards each containing 2 req fabrics, 2 cards 
containing 2 blue fabrics, 2 cards with 2 yellow fabrics and 
2 cards with 2 green fabrics wane ot. the cards in the group 
of 8 had 1 fabric on the left labelled "A", for example 
patterned fabric, and 1’ fabric on the right labelled "B"’ of 
Disinetabric. 

All of the fabrics used for the test (with the excep- 
Elon of tints and shades) were either Purchased on the local 
market or donated by men's clothing stores and Lar lors. in 
Edmonton, Alberta. The tinted and shaded fabrics were created 
from white 100% cotton fabric and Dylon cold water dyes. 
two -reu= 9% bine.’ 2° yellow. and’? Breen dyes were selected 
which represented a bright and a dull version of the same 
hue, for example, scarlet and maroon were selected for the 
colour red. An equal amount of white dye was added to each 


of the 8 colours to create the tinted fabrics and an equal 
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amount of black dye was added to each of the 8 colours to 
create the shaded fabrics. 
b. Order of the Cards 

In order to perform a split-half type of reliability 
On the Measure of Fabric Preferences, it was divided into 
2 equal sections and the cards were numbered from 1-16 and 
Beom 1 /—-32. Each section contained 4 cards from each of the 
4 major variables of patterned-plain, large- small design, 
tint-shade, and textured-smooth fabrics. Each of these 4 
Major major divisions was represented by 1 card from each of 
the 4 primary colours of red, blue, yellow, and green. sinus 
there were 16 cards in the first halt of the test and a con— 
paratively equal 16 cards in the second half of the test. 

All of the cards in each section were placed in the 
following order: 

2 BF patterned and plain cards - red, blue, yellow, 


and green 


a ie tap large and small design - red, blue, yellow, and 
green 

i tints and shades - red, blue, yellow, and green 

a ti des textured and smooth - red, blue, yellow, and 
green 


The cards were then temporarily numbered on the back in 
pencil. To randomize the first Sroup of 16 cards, numbers 
from 1 to 16 were placed on small pieces of paper. These 
Slips of paper were placed in a container and the container 


was rotated to mix the order of the numbered papers. The 


oj etaoles ¥ 
; Ed is 
‘ ¢ 
92 1 ¥ * 
ty 3 
ai! i iyés 2 
e au fige 
p im” i 
to Ase? wary ba 
eA ‘sl. ee } s | 
“M03 vas 3 
—_" 
* fz d ft? j 4 a) 
. +3 Ln a e 4 
‘ wol fav * + { 
an ,weoflisy , 
ses7t57 Lbne .*9 
baa ,woite: 
at Assd ed3 -ac 


at9¢mue ,atta 


easdTs a9 9e4 
Crt td 7 


| saetegnen 9 


oT | Pale 
. , ae es 
i") 
¢ i 
in ; h = 
6d 2o.4foe9 O12 listbs new ob 2a 
: Poet ee tee 64 
vival 
a: 
ty aay? Iiac-sito 10194 
ese SE .woanats?o1t atardat 
5s 13 qerdy ii tA 7 =  —. ns ed Ts 
1 vem a ry hea aan TOT ISSR 
-astel -ifentla-berisiizge2 to seé¢dadaizavy rot. zs 
; Salrde) dsuvme-hatwiges brs , soafe- Jake 
= i 
: . 
ao d $$2399$"32q07 ~« aTekeivibh 2630 Tee 
7 
<woilsy ,9 x i¢9 erycics vrawtig & 
é 
. ; _ 
eid ig iiedr a yu edi st geTsan of o¢0OW had 
r 43 
¢ * . ~ ——_ we 
tie Wnopen gif oi ebaen, of finer as clave a %, 
i a a. 
q ores yitase obs ob abyes v2 Yo 1th 
ian 
¢ - ia 
ie erie as) gutwe A 
l ,de - abtss otedg Soe hateeiteg 4 
| 
roots bas 
sxid .ba: - gedesb ifeme Sra cuael ‘ 
7: 
j aoate 
- 
fisy ,Suld bay :- as tens oy agaks -« 
+ auld j~hed. - dtocrts basa hetwixes 


Tt sc) ae 


+ OF, pecael 


we 7 i 
beta. decal 
i a) 


a awk 


s 
ry % 
te 


oagh 


7 


sts arene 


49 


papers were then drawn out of the container one at a time 
and the numbers on the papers were matched to the numbers 
on the cards. The cards were arranged in the identical 
order as the Slips of paper were drawn from the container. 
Each card was then permanently numbered in the upper right 
hand corner. The same procedure was followed to randomize 
the cards from numbers 17 to Nees 

or Administration of the Test 

The test was designed so that the subject had to choose 
either fabric "A" “or fabric "B" from each card and then 
state the degree of his preference by Circling number 
eee es 54. OT. 5 which corresponded to the preferences very 
Siveit. siicht, moderate, strong, and very strong respec- 
tively. The total for each variable represented the subject's 
relative degree of preference for that particular textile 
characteristic. 

PEeLOtmeLo the testing, participants were given some 
basic information concerning its content and its intent (see 
Appendix C). 
ale Validity 

Content validity, based upon the judgements of others 
as to the appropriateness of the test items, was done on the 
Measure of Fabric Preferences. In order to establish that 
the test was examining preferences between the 4 primary 
groups of patterned-plain, large design-small design, tint- 
shade, and textured-smooth, 2 clothing and textiles 


instructors at Olds College were asked to place the cards 
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Into: 4 piles of the groups stated previously. In addition, 
they were asked to comment on the appropriateness of the 
cards in each of the groups. Both correctly placed val tof 
the cards and agreed that the fabrics were ADU LODE Tater. it 
was concluded that the test was Vad td. 
e. Reliability 

To examine consistency on the Measure of Fabric Pre- 
ferences, an assessment was made on the internal degree of 
association among the variables (or split-half reliabd la ty) 
The test was divided into 2 sections each containing 16 
cards. There were 4 cards from each major variable (pat- 
terned-plain, large-small designs, tints-shades, textured- 
smooth) and each represented one of the 4 primary colours 
(red, blue, green, and yellow). Scores for each variable 
Cietoesrirst half of the test were correlated with scores 
for the same variable on the second half of the test using 
the Pearson Product Moment Cotrelation. “This! if a measure 
of the strength of a relationship. The value of the cor- 
relation coefficient would be egualeto plusiml Ca perfect 
direct correlation) or minus 1 (a perfect inverse correla- 
tion) if all points on the scatter diagram were on a 
straight line. A correlation is judged high or low in 
absolute terms as it reaches its numerical limits. Hence, 
foes. Le a ohigh correlation whereas rT = 0.2 is a low 
correlation (Mueller; Schuessler; & Costner, A a EE Yc o bh 
To increase the reliability to compensate for the small 


number of test items, the Spearman-Brown formula was applied. 
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At the time that the pre-test was done, the degrees 
of preference and their related PCOTEeS Were. ‘slight = 1, 
moderate = 3, and Strong = 5. These were later modified and 
expanded to: very Slight sel eesLight p= 2; moderate.= 3, 
strong = 4, and very strong = 5. Twenty-eight men from the 
academic and nonacademic staff at Olds College participated 
in the pre-test. During subsequent testing the sample con- 
sisted of 54 men from Edmonton, Alberta. All correlation 
coefficients and probabilities appear in tlabple 1 

Correlations for the Drentest oC es) 2 8.) ranged from 
Boa.0.22 for textured fabrics to r = 0.68 for shade fabrics 
using the Pearson Product Moment Correlation. The Spearman- 
Brown formula yielded correlations ranging from r = 0.45 for 
textured fabrics to r = 0,81 for Shade fabrics. Correlation 
coefficients for plain fabric and large designs were signifi- 
cant at the 0.05 level, patterned fabrics, small designs, 
and tintswere significant at the 0.01 level, and Shades, tex- 
tured, and smooth fabrics were SLoUatecantearte the 0.00101 eve 
el. Correlations for the test (n = 54) using the Pearson 
Product Moment Correlation ranged from r = 0.42 for large 
designs to r = 0.71 for shade fabrics. These were augmented 
Petes. )9 anda tT 44 O83 tor large designs and shade fabrics 
respectively by applying the Spearman-Brown formula. Correla- 
tion coefficients for small designs and tints were not sig- 
nificant, shades were significant at the 0.05 level, patterns 


at the 0.01 level and plain, large design, textured and smooth 
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Table I 


Split-half Reliability Coefficients an Probabilities 


On Measure of Fabric Preferences for Pre-test and Test 


aaa eet 


Variable Pearson Product Moment Spearman-Brown 
Correlation Formula 
ere ee 
Pre-test Test Pre-test Test 
a a 
n = 28 n= 54 n = 28 n = 54 
Pattern r.=.0.65 r= 0745 r = 0.79 a Oe 592 


p = 0.00 ** p=0.00 #% p = 0.00 ** p = 0.00 xx 


Plain r= 0.54 r= 0.45 r = 0.70 r= 0.62 


Bi= 0.02°* —%p ="0.00 "#44 @p = 0.02%.) p< 0.00 *e% 


Large design r= 0.49 r = 0.42 r = 0.66 r= 0.59 


pi= 0.02)% p = 0.00 **#*" 5 = (0.02 * p = 0.00 *** 


Small Design r= 0.62 r= 0.57 r = 0.76 r= 073 
p= OLO) AER er. 53 p= 0.01 4%" yp = 0.53 
Tint r = 0.66 r= 0.64 r= 0.79 r = 0.78 
p= 0.00 ** p= 0.09 p = 0.00 ** p= 0.09 
Shade r = 0.68 r= 0.71 r= 0.81 r= 0.83 


p = 0.00 *** p = 0.05 * p = 0.00 *** p=0.05 * 


Textured r = 0.29 r = 0.70 r= 0.45 r= 0.82 
p = 0.00 *** p = 0,00 *** p = 0.00 #xx p = 0.00 **x 
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Table I - Continued 
ee eee VOR EL RUeKd 


eee eee 


Variable Pearson Product Moment Spearman-Brown 
Correlation Formula 
eo or eee ee rr ee eee 
Pre-test Test Pre-test Test 


Smooth Cis OLS | rie, 0554 pe OE Wa iets r = 0.70 

Pp = 0.00 *** p = 0.00 *x*x p = 0.00 *** p = 0.00 «xx 
So ln nl 
Note: 


KKK op 0.001 
eRe 
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fabrics at the 0.00) level. 

The differences in the scoring on the Likert scale for 
the pre-test and test may account for some of the vari- 
ability in the degrees of association between the two 
administrations. The Correlation “is relatively low for 
textured fabrics on the pre-test. It would seem that all 
textures should have been selected for the test with a more 
conventionally masculine taste in mind. The men tended to 
choose a texture only if it was deemed sporty or unfeminine. 
For example, some men would prefer the tactile sensation of 
the velveteen but would not select it for their personal 
clothing whereas the more "masculine" corduroy was frequently 
chosen over the smooth fabric of the same colour. A similar 
rationale seemed to have applied to the preference for a 
large or small design on fabric during the testing which may 
at least partially account for the low correlation for that 
variable. Fabrics such as floral prints and polka dots were 
considered feminine by some of the men in the sample. They 
tended to select, therefore, the one they thought would be 
least conspicuous. Diao Lda vat ae stripe or some other 
more suitably masculine fabric was Substituted. the re-— 


sponses for the variable may have been more consistent. 


Embedded-Figures Test (Short Form) 


The Embedded-Figures Test was designed to determine an 
tndividual"“s"ability to Separate an item from the field in 


which it is incorporated and is represented by polar 
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extremes on a continuum designated by Witkin (1962) as 
Field Dependence and Field Independence. The black and 
white figures in the test, adapted from those developed by 
Gottschaldt (1926) were rendered more confusing by super- 
imposing colour on to the figures. 

Beep test uconsi ste, of 09 locate of cards: Two sets 
Ore cards with simple figures, numbered consecutively 
in order of test presentation, and a set of 8 cards 
with simple forms, designated by letters 'A' to 'H'" 
(Witkin et Bel O17 1 ei Le Sa) Administration of the entire 
test need not be done because according to Witkin (1962) 
Piewerirst 912) items tn the standard order of presentation 
provide as reliable a measure as any 12 items drawn from 
(new total set. 

The subject is presented with a complex figure for a 
period of 15 seconds after which it is withdrawn and the 
simple figure which is incorporated into the complex figure, 
is shown for a period of 10 seconds. The task of the sub- 
sectwis to detect the simple figure found in the complex 
figure within a time limit of 3 minutes. The 2 fig- 
ures are never shown simultaneously. The simple figure 
may be re-presented to the subject upon request at any time 
during the trial and as Many times as the person wishes 
to view it. The procedure in this case is to conceal the 
complex figure, reveal the simple figure for 10 seconds, 


then having removed the latter from view, replace the 
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complex figure. The seconds taken to re-observe the 
Simple figure are not tabulated with the subject's score. 
A mean score in seconds for the 12 trials of 1 set of 
complex figures comprises the score for the test, A high 
BcOrTe is indicative of Field Dependence and a low score is 
indicative of Field Independence. 

Reliability of the full Embedded-Figures Test (24 
items) for an interval of 3 years using test-retest 
Pyeretations are r-= 0.89 (men) and r <= 0.89 (women) 
Reeuman:) 1951). Dana and Goocher (1959) reported a test- 
me eotecorrelation of r°= 0.92 after an interval of one 
week. Jackson (1956) reported correlations in the mid- 
nineties between the short form (12° ftems) and the fall 
scale Embedded-Figures Test for Several groups of subject. 

Information given to subjects concerning the Embedded- 
Figures Test appears in Appendix C and is taken from the 


RS FP a Embedded-Figures Test Manual. 


Directional Rating of Variables 
Table II gives the directional ratano cote allo the, va ri 
ables and the possible range of scores. 
Table II 


Directional Rating of Variables 


eee 


Variable Range High Score Low Score 
eee 
Age 18-52 Joldaer younger 


Patterned fabric 0-40 strong preference slight preference 


Plain fabric 0-40 strong preference slight preference 
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Variable Range High Score Low Score 

I pe rg 
Large design 0-40 strong preference slight preference 
Small design 0-40 strong preference’ slight preference 
rhs Seas 0-40 strong preference’ slight preference 
Shade 0-40 strong preference slight preference 
Textured fabric 0-40 Strong preference slight preference 
Smooth fabric 0-40 strong preference slight preference 


Colour vision 


ability 0-21 colour normal colour defective 
Field Dependence 0-2160 Field Dependent Field Independent 
seconds 


a a Ce ee 


Analysis of Data 


The data were analysed using both descriptive and sta- 
tistical techniques. The Pearson Product Moment Correla- 
tion and Spearman-Brown formula were used to determine 
split-half reliability on the Measure of Fabric Preferences. 
Background information on all subjects was tabulated in the 
form of frequency distributions and other descriptive statis- 
tics such as percentages, means, medians, and standard devia- 
tions were reported. The Pearson Product Moment Correlation 
was used to measure the degree of association between 
the variables: perceptual disembedding ability and fabric 
preferences, and age and perceptual disembedding ability. 


Analysis of variance was used to measure the mean differences 
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among age groups on fabric preferences and between colour 
normal and colour blind men on fabric preferences and per- 
ceptual disembedding ability. Fabric preferences and percep- 
tual disembedding ability were interval data whereas colour 
vision was nominal data. A Sieniticance level of 0.05 was 


utilized throughout the Study. 
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CHAPTER IV 
FINDINGS 

The descriptive and statistical analyses of the data 
will be presented in this chapter. In view of the fact that 
the sample was non-random, the statistics used refer to the 
sample specific and inferences concerning the population 
can not be made. The chapter is organized as follows: 
description of the sample, descriptive analysis of the 
datas, estatistical analysis of the data, and acceptance or 


rejection of the null hypotheses. 


Description aprerhe Sample 


The non-random sample consisted of 54 men in total, 27 
with normal colour vision and 27 with a red-green colour 
fetect.. All testing took place during the latter Dare OF 
July and the first three weeks in AUS oto fail 7.0 set he 
colour normal men consisted of 20 office staff and plant 
workers from the Canadian Superior Gas Plant at Harmattan, 
Alberta. These included engineers, power engineers and 
maintenance staff. Six colour normal men were adult Summer 
Session students housed in the University of Alberta Resi- 
dence, and 1 man was an instructor at the University of 
Alberta. The colour blind sample was composed of Instruc- 
tors, graduate students, and Summer Session students at the 
University of Alberta, a truck driver, a bus driver, a 
recreation director, an engineer, a doctor, and an architect. 
Occupation was not requested as part of the Background 


Information and, therefore, a frequency table is not pre- 
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Testing of the colour normal men at the Harmattan 


plant took place in the conference room which provided the 


necessary combination of artificial and natural daylight 
required for the administration of the Ishihara Plates. 


Testing in‘ the university residence occurred in a sun 
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lounge which also afforded artificial and natural Pishctin ss 


Most of the colour blind men Cwath t ExCevycritony ana 1 OF 
the colour normal men were tested in the Home Economics 
building on the University of Alberta campus. Subjects 
were situated so that daylight entered the roon from 
behind and artificial light from above. 

Each subject was interviewed on an individual’ basis 
Since the nature of the measures disallowed group testing. 
The time taken to administer the tests ranged from25 - 45 


minutes for the colour normal men with the average being 


approximately 30 minutes. Using this as a guide, 30 minutes 


was scheduled for the colour blind men as well. After the 


Erocet, few trials, however, it became apparent that this time 


allotment was inadequate. Because of their vested interest 


in the study, and their lack of information concerning their 


own affliction, it was found that the colour blind men 
requested more information and required additional time. 
Their testing time, therefore, ranged from 30 - 90 minutes 
with an average of approximately 60 minutes. 


The colour normal participants ranged in age groups 


from 15 - 19 to 50 - 54 with a mean S96 0 f0 3220 ee) ne 


median age of 32 (30 - 34) and a standard deviation of 7.6. 
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The colour blind men ranged in age groups from 15 - 19 to 
50 - 54 with a mean Beer OT 30. 30. —. 34)... a median age of 

pues 0 i 34) andy aw standard deviation wile jos Table TIL 
illustrates the frequency and percentage distributions of 
Phe age groups for the colour normal and colour blind 

men in the sample. 

One of the questions in the Background Information 
inquired whether or not the subject had previously undergone 
a colour vision test. Twelve colour normal men had not 
formerly been tested while 15 had at one time had their 
colour vision assessed. Iwenty-six jout of the 27 colour 
blind men in the Sample had previously had their colour 
vision examined. The men were also asked whether they were 
aware of their colour vision condition. This query was 
posed in order to aid the researcher in the event that a 
man, who was unaware of the fact, was found in the course of 
Piestceting to be colour blind. ‘It.was decided that the 
tester, in this situation, would inform the subject briefly 
and tactfully of his defect and suggest that for-more con- 
plete and qualitative information he should consult with an 
opthalmologist. This situation, however, was not encountered 
because the colour blind men were specifically asked to 
volunteer and therefore were aware of their defect. Lives 2 
man who had never been formally tested knew of his problem. 
Frequencies and percentages of the former two questions appear 
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Frequency and Percentage Distributions, and Measures 


Oa. Central Tendéeneyetor Colour Blind “and Colour 


Normal Men on Background Information 


a 


Characteristic 


Frequency 


Percent 


oil. relep 9 ar ahs Gator 
ee ee ee ee 
Ae ae = n = 27 
Age Group 
in Years 
Looe 19 Z 1 7. Sey) 
2A Bl ee 2 7 rhe 259 
Zonal 29 2 5 7. Loe 
30 - 34 13 fee 48. 40.8 
BD) = 39 4 1 14. oat 
40 - 44 2 0 fhe 0 
45 - 49 i 1 ch. oS 
S0R= 34 1 ul 3 hes Sel 
Total Ze, 27 100. 100.0 
Previous Colour 
Vision Test 
yes 12 26 44, veh s 
no i l eles Bisel | 
Total rae oe | LO, 100.0 
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Table III continued 


See rm SS all ered 


Characteristics Frequency Percent 


ee 
ab an ay tien yee te oe 
Knowledge of 
Colour Blindness 
yes 0 2% 0 100 
no Hay 0 100 0 
ies reine sad | 2a/ 100 100 
oS Se See 
Note: eon = colour normal 
sane =" colour blind 


Colour normal mean age was 32 (30-34), median 
32 (30-34), standard deviation 7.6 
Colour blind mean age was 30 (30-34), median 


30 (30-34), standard deviation 7.7 
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Descriptive Analysis of the Data 


The descriptive statistics which apply to men's fabric 
preferences are discussed first followed by the data which 
applies to perceptual disembedding abilley 9 otab 6 ely 
gives the scores, measures of central tendency, and 
Wetsapiiity for each of the variables on the Measure of 
Fabric Preferences for the 54 men in the sample. The 
highest possible score on each variable was 2160. This 
would occur if the variable was selected by every subject 
every time it was presented (8 times), and was assigned 
the highest preference on the Likert scale (very strong - 5) 
each time. The actual scores ranged from a low of 338 for 
pattern fabrics to a high of 820 for plain fabrics. Using 
the rank order of scores, men's fabric preferences were as 
follows from least to most preferred: pattern, large design 
Cine’, textured, small design, shade, smooth, and plain. The 
means ranged- from a low of 6.3 for pattern fabric to a high of 
15.2 for plain fabric out of a possible high of 40. These 
scores could not be compared to others since the Measure of 
Fabric Preferences was specifically developed for the 
Present study. 

Table V indicates the measures of central tendency for 
men's fabric preferences by age group. Some differences 
Occurred among the groups. For example, men in their late 
teens ranked tint as the most preferred fabric while men in 
their late 30's ranked tint as the least preferred and shade 


was placed in the highest position of preference. Men in 
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their early 40's Preferred textured fabric most whereas men 


Poetheiy Late 40's preferred it least. Watternswas the 

least preferred fabric for men in their Sati varcth State 
20's, and early 50's making it the most common least pre- 
ferned fabric. .Men tn their early 30's ranked the large 
design lowest and men in their early 40's designated smooth 
raprieras their lowest breterence.. Platine fabric waa the 

most preferred among the highest number of age groups 

those being the carly 20s late 20's% early 308s late 40s. 
andgearly 50's. 

Scores and measures of central tendency for fabric pre- 
ferences are subdivided between colour normal and colour 
blind men in Table VI. Colour normal men's preferences 
from least to most preferred were pattern, large design, 
bing, textured, small design, shade, Smooth, and plain 
Babric. Colour blind men differed only slightly in that 
their preference for tint was placed higher and their pre- 
ference for textured ranked lower. Their order of pre- 
ferences from least to most preferred was pattern, large 
design, textured, tint, small design, shade, smooth, and 
plain fabric. Mean scores for colour normal and colour 
blind men ranged from lows of 6.9 and 5.6 respectively, for 
pattern fabric to highs of 14.6 and 15.8 respectivedy for 
plain fabric. 

Meateecores for each of the 12 trials.on the Embedded- 


Figures Test for the entire sample is graphically repre- 


sented in Figure 5. Clearly there were some trials which 
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Trials on Embedded-Fi ures Test 


Figure 5. Mean score in seconds on each of the 
l2-triats ofthe Embedded-Figures Test 


(n = 54) 
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Were More difficult than others such as numbers 6 and 12 
which had mean scores of 103.2 and 56.6 seconds respec- 
tively. Conversely some were relatively less complicated 
and required less time such as numbers 7 and 11 with mean 
eee a erO1S'.> and. 7.9 secondsrespectively. Other measures 
of variability and central tendency for each of the 12 
trdads—on-—-the Embedded-Figures Test Appear -l4yprenevir. 

An average of the 12 trials on the Embedded-Figures 
Test comprised a subjects' final score. Frequency and per- 
centage distributions for these scores in intervals are 
given in Table VIII. The most frequent range was from 10 - 
20 seconds which occurred among 27.8% of the population. 
Ninety-one percent of the men in the sample fell into the 
ranges from 10 - 60 seconds. 

Table IX gives the measures of variability and central 
tendency for the scores on the Embedded-Figures Test for 
the whole population as well as for colour normal and colour 
blind men individually. The mean score of 38.3 seconds for 
eolour normal men is considerably higher than the mean 
score of 26.9 seconds for colour blind men. The mean score 
for the entire population (n = 54) is given in Table IX and 
compared with another testing situation (n = 51) in Table 
X. The mean score in the present research was 7.2 seconds 
lower than that in the study by Witkin et al. (1951) and 
7.7 seconds lower than the results of Spotts and Machler 
Ol967) on 138 college males. The mean score of Ene colour 


normal group (n = 27), however, compares favourably being 
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Measures of Variability and Central Tendency for Each 


of the 12 Trials on the Embedded-Figures Test (n-= 54) 


a i a ee 


Trial Number Range of Means 
in Seconds 


Median 
in Seconds 


Standard 
Deviation 


ES SS a ee eee 


(0-180)2 

1 2-180 
2 3-180 
3 3-180 
4 3-180 
5 2~—163 
6 10-180 
7 2-51 
8 2-151 
9 1-81 
10 3-48 
a 1-36 
12 6-180 


a : 3 
Possible range in seconds 
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Table VIII 
Frequency and Percentage Distributions, and 
Meausres of Central Tendency on Scores on the 


Embedded-Figures Test (n = 54) 


Sate 


Score Interval Frequency Percent 
in Seconds 


0-10 fs a0 
10-20 L5 IAT | 
20-30 bal 20.4 
30-40 UR 20 3.4 
40-50 3) hes 
50-60 7 70 
60-70 1 rhe 
70-80 0 0 
80-90 1 1.8 
90-100 0 0 

100-110 } eo 
total 54 100. 
Note: Score = average score on 12 trials 


Mean score was 32.6, median 277.0 we 8 Cand ard. 


deviation 19.2 
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Pabiie 2X 
Measures of Variability and Central Tendency for 
Scores on the Embedded-Figures Test for the Entire 


Population, Colour Normal and Colour Blind Men 


a 


Population n Range of Scores Mean in Standard 
ingseconds (0-180)2 «seconds Deviation 

a rrr ee 

Whole 

Population 54 6.3-100.8 S256 19.2 

Colour 

Normal 2d 13.4-100.8 38.03 20 7a 

Colour 

Blind 2H 6.3- 56.8 26.9 Ho 24 


a . 
Note: Possible range of scores 


Score = average on 12 trials 
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Table X 
Comparisons of Means on the Embedded-Figures Test 


for Men 


Group n Mean 


Witkin; Lewis; Hertzman; 
Machover; Meissner ; 
Wapner (1951) 51 39.8 


Spotts & Machler (1967) 138 4033 


Blackwell (1979) 


Whole Population 54 3220 
Colour Normal Qu] BES 
Colour Blind 247 26.9 


Pow 


itdisiw 
syoodoerx 


31sf TaW 


ars 


15 


only 1.5 seconds lower than the Witkin et ali tbo 5 1) 


study and 2.0 seconds lower than the Spotts and Machover 


ios) “study . 


Statistical Analysis of the Data 


Pearson Product Moment Correlation 

A correlation is used to examine the strength of a 
linear relationship between two variables ofeinterval.data. 
The@assoctationellis expressed mathematically as a correla- 
tion coefficient and graphically as a scatter diagram" 
(Compton & Hall, p. 354)..-The correlation coefficient is 
a number, the magnitude of which indicates the relative 
closeness of the measurements to a perfect relationship 
Ca lo0Ueo. +£150)< 

A positive relationship means that as the measures EOYX 

one of the variables increase the measures for theseother 

variable also increase. Likewise, as one decreases 

the other decreases. A negative (or inverse) relation- 

ship means that as the measures for one variable in- 
crease the measures for the other variable decrease. 

(Compton & Hall, p. 354) 

By using statistical tables the Signiticancewofethe cor. 
relation coefficient is determined. 

The Pearson Product Moment Correlation was used to 
measure the degree of association between perceptual dis- 
embedding ability (represented by the score on the Embedded- 
Figures Test) and fabric preferences. The correlation co- 


efficients and levels of significance for these variables 
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aeeeciven in Table XI. Ne Significant correlations were 
found among the Vartables »ealt vis interesting to note, how- 
€ver; that .of »the relationships that existed, four (pattern, 
large design, small design, and tint fabric) were inverse 
relationships. 

Correlation was also used to examine the Strength of 
the relationship between age and perceptual disembedding 
ability. In this case, an absolute age rather than an age 
interval was used. The correlation coefficient and level 
of significance are Shown in Table XII. No Significant 
cOrrelation was found between the variables, The smal] 
association which did exist was an inverse nrelattonship. 
Analysis of Variance 

Use of an analysis of variance statistical test makes 
three assumptions,those being the Hormalityeof the sample, 
the homogeneity of variance, and the continuity and equal 
interval of measures (Kerlinger, L230 42e0pe, 267258), orhede 
assumptions are met by selecting the sample using a random 
Sampling method. Kerlinger (1964), however, helteves Bak Re 
it is not always necessary to use a completely random sample 
in order to employ the analysis of variance statistical test. 

The evidence to date is that the importance of normal- 

ity and homogeneity is overrated... Unless there is 

good evidence to believe that populations are rather 

seriously non-normal and that variances are heterogen- 

eous, it is usually unwise to use a non-parametric 


statistical test in place of a parametric one. The 


wohisy sf serev 3 ‘ oa ri bowls ‘¢4 39@ at6 naotae 

. ML 

ten ov Es fe wig twut(y; ysRatless .bodtem ga 
» 


#3 
a Vaz Dw 13 is ‘et rie! j ‘Les a os ab ) i nere -npieeb ost 


bets 


- 


Tha - 
(=n ae oV 3% ak 


PS qu bvewts tate at, 21 sideiztav of 


, , L : 
tetitse) reat seshotedes Qeds satdaactis tear sits Ye Sp aR se: 


lt 


r4 

aq a sie 

Sco17 4 ‘? 9O@LREXS? O hsey oets say ronzelenre YF 
7 + 


: ; » » : Aca) 
bhodugalh laxgWBuren Bhs se cvanged Hie ssotaaler adi 


‘- tuts “iw? prs Tn 4 rTey ie eae. FAV fev : 
muta oF . .Fi® afdet 412- awode Bes eousoti¢ag 
Anyvoi aw srobiele 
> 
pPrctec law yergyrt ne >" 2topn DE a oxtaw roltsias 
. o _ 


‘oo geile 


at . voetTottonm ofa ented gests ,enreta qau2ek 8s 


; : ‘ % tas » -s F 
ey bite tiwatétood /oght-bos /entettay te 44 wn nae 
- ‘ _ _ 
7 , ¢ 7: 


; 4 
[) 27088 3X to Ia 7 


af 


7) 


“wa Gohuet. visetslqevo @evaee of vyeequasn ayewin 2a 


rob 
meet 
om 


se 


+ flectsobsete sonskisv do etaqians af? Yaique Ga 

’ 
ator tc s5nes 10qmm #5 Jei- st eceb oo Srny 9 
sr add -avelal r+ ig > &u “er 


i 


YSA79¥ owe cook aCGe68 eit ori doe mr mabive 


bid halal ae a a yet hint 4 —— 
Wye 3 71% 4 : y oe 
pe bi. a ei i? oo . es a - if ; 7 : 
um 1 be nid = 
ate 2th : vo ey 


i a an as 
ma at - ae 


“ 


77 


Table XI 
Correlation Coefficients (r) and Probabili¢ies, (p) 
for Association Between Perceptual Disembedding 


Ability and Fabric Preferences (n = 54) 


a Eee 


Fabric Preferences Score on 
Embedded-Figures Test 


ei ee 


Pattern Ce =O U 
P= 0.24 
Plain pe SURLY) 
pyr 20.23 
Large Design r= -0.03 
pass O42 
Small Design r = -0.05 
Demo e Os ou 
Tau r = -0.08 
Paes 
Shade r=+0.11 
Pe= ON 22 
Textured r =+0.04 
pa= 0.39 
Smooth r= + 0.01 
p = 0.48 


—_—__—_—_—_—_—_—_—_———— 


Note: Level of significance = 0.05 
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Table XII 
Correlation Coefficient (r) and Probability (p) for 
Association Between Age and Perceptual Disembedding 


Ability (n = 54) 


i ce ee ee ee a et ee ee a eee eee ee 


Variable Score on 
Embedded-Figures Test 


Age ee 0 os 


——— 


Note: Level of significance = 0.05 
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reason for this is that Parametric tests are almost 

always more powerful than non-parametric tests. 

(Kerd inverieserie28e> 
Lindquist, (1953). found that the F distribution is relatively 
unaffected by the form of the distribution of Craterion 
measures in the parent population. 

The third assumption in the use of parametric analysis 
of variance is that the measures used are continuous with 
equal intervals, According to the statistical consultant 
for this research, Mr. ¢, Humphrey, when cardinal or real 
numbers (from + to - and including fractions), or scales 
that use cardinal numbers with decimal places are used, then 
parametric as opposed to non-parametric statistics are employ- 
ed. The same applies if there is reference to means rather 
than to medians or modes. 

Because it was found that: the effect Of non-normality 
and non-homogeneity (with the exceptions of either very large 
Or apparent differences in the groups) upon the F test was 
negligible (Lindquist, 1953),and because the data from the 
Sample referred to means, then it was decided to use para- 
metric rather than non-parametric analysis of variance in the 
present study. 

Analysis of variance (F test), together with the t test 
and chi square, is used to determine whether two samples 
differ in respect to some property. The t test is limited 


to two groups whereas the more versatile F test can analyse 
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differences among several groups Simultaneously. An F ratio 
results from the test which involves " partition of the total 
Variance (total sum of Squares) into two parts: variation 


within the Samples (or groups) and variation existing between 
the samples (or ELOUDS CL aiep.. 298 hh" nn. FP ratio. is con- 
pared to statistical tables to determine significance. A 
Significant difference is obvious by the Magnitude of the 
Poxratio. 

When samples are actually selected from the same 

population the F ratio is approximately 1. When the 

BecaAw LO 16 Significantly Taxvger than lit) leadsinro 

the conclusion that these samples do not. come from the 

same population. CEanewpe 129 )) 

Analysis of variance was used to compare the mean of 
the independent variable of age to the means of the depen- 
dent variable of fabric preferences. Statistics for the 
analysis, including the sums of Squares, degrees of freedon, 
mean squares, F ratios, and Significance levels are Stated in 
Pater. ilL. The relationship between age and a preference 
for tints was significant at the 0.05 level with an F ratio 
of 2.17. No other significant differences were found. 

Results of the analyses of variance between the inde- 
pendent variable of inherent colour vision (elthaer enlaur 
normal or colour blind) and the dependent variable of fabric 
preferences are shown in Table ALIV.. Statistics given are 
the sums of squares, degrees of freedom, mean Squares, F 


ratios, and significance levels. No significant differences 
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Table XIII 
Analyses of Variance Comparing Age and Fabric Preferences 


(n= 54) 


rn rr re eer 


Fabric Age 


Preferences 
epee eee 


Sum of Squares d.f. Mean Squares F Ratio Significance 


an ener nee anes 


Pattern 
Between 166.02 7 2384/2 0.90 O.oa 
Within 1206.35 46 26.213 

Plain 
Between 269.70 7 58.555 0,81 0.58 
Within 2176.45 46 a) Ot 

Large Design 
Between 84.47 Z 19 OY 0.34 0.93 
Within 1642.86 46 Shomer ab 

Small Design 
Between biB.7e fj 25.54 0.64 0.82 
Within 1847.18 46 40.16 

Tint 
Between 611.05 vj 87.29 2 tly 0505 * 
Within 1849.71 46 40.21 

Textured 
Between 345.61 fi 49.37 aa 031 
Within 1871.43 46 40.68 

Smooth 
Between 329.29 7 46.76 134 0.25 
Within 1605555 46 34.86 

* pi c0i05 
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Table XIV 


Analyses of Variance Comparing Inherent Colour Vision 


and Fabric Preferences (n = 27) 
es a ee 
ae Inherent Colour Vision 
Preferences 
re 
Sum of Squares d.f. Mean Squares F Ratio Significance 
Pattern 
Between 9 gag 1 a irart 0.82 0.37 
Within 1350.96 52 25.98 
Plain 
Between 18.96 1 18.96 0.41 One 
Within 2427.19 aid 46.68 
Large Design 
Between 2207 1 rene: 0.08 0.78 
Within 1724.67 =p a eM bl 
Small Design 
Between P19 1 Alea) 0303 0.86 
Within 2025.74 ay! 38.94 
Lint 
Between eas ey 1 Go? 0.09 Ones, 
Within 2456.59 iss Lor Be Pare 
Shade 
Between 6.69 1 6.69 Ort? 0.73 
Within 2930.96 spe Loves 
Textured 
Between Bo203 1 85.63 ZeO9 eis 
Within Agi tae PM 52 40.10 
Smooth 
Between 88.17 1 88.17 2.49 ‘aay, 
Within 1842.67 52 35.44 
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Note: Level of Significance = Ov 
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were found among the groups. Inherent colour vision and 
perceptual disembedding ability (score on the Embedded-Fig- 
ures Test) were Statistically analysed to test the differ 
ences of their means using analysis of Variancey) the 
results. of which appeamsna abl en XV... The relationship was 
Soeur leant atathe GO. 05et ova): Wed T 3 2s tL. Ome O.Lue aed, 
fyotcating that” Colour normal men and colour blind men are 
eeeniticantly different tn their perceptual disembedding 


abilities (from the sample specific). 


Acceptance and/or Rejection of the Null Hypotheses 
iii aa RE NU pOune se & 


Null Hypotheses 1 
There will be no Significant correlations between 
Perceptual disembedding ability and a preference Tks 
a. patterned fabric 


b. plain fabric 


c. large design on fabric 
d. small design on fabric 
e. tant tabric 


f. shade fabric 

Ba, textured fabric 

h. smooth fabric 

Based on the Pearson Product Moment Correlation test 
no significant differences were found between perceptual 
disembedding ability and any of the fabric preference 
variables. The null hypotheses la to lh, therefore, failed 


to be rejected. 
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Table XV 
Analyses of Variance Comparing Inherent Colour 
Vision and Perceptual Disembedding Ability (n = 27) 


a ee OL Feudd to be. 


Inherent Colour Perceptual Disembedding Ability 


Vision 
a rT 
Sum of Squares d.f. Mean Squares F Ratio Significance 


cm ee eet Se eel coy NG 


Between Groups 1753.90 1 1753.90 eee 0203 
Within Groups TRU GE) 52 341526 
Total 19499. 32 335) 
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Null Hypothesis 2 

There will be no Significant correlation between age 

and perceptual disembedding ability. 

The correlation coefficient was not found to be 
Statistically significant and consequently the null hypothe- 
Sis failedetosbe rejected, 

Null Hypotheses 3 

There will be no significant differences among the 

various age groups on a preference for: 

a. patterned fabric 


bGVe-plains fabric 


c. large design on fabric 
d. small design on fabric 
See Comtatabric 


f.s) shade fabric 

oi, Lextaredy fabric 

h. smooth fabric 

Analysis of variance computed only one difference among 
age groups on a preference for tints which was significant 
ate the 0.05 level. Null hypotheses 3a to 3d and 3f town 
failed to be rejected while null hypothesis 3e was rejected. 
Null Hypotheses 4 

There will be no significant differences between colour 

normal men and colour blind men in their preferences for: 

2s. patterned fabric 

be “plain fabric 


c. large design on fabric 
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d. small design on fabric 

@. tint fabric 

f. shade fabric 

g. textured fabric 

h. smooth fabric 

An analysis of variance meviealed. thats avo Statistically 
Significant differences existed and, therefore, the null 
hypotheses 4a to 4h failed to be rejected. 
Null Hypothesis 5 

There will be no Significant. difference. between colour 

normal men and colour blind men in their perceptual 

disembedding abi ety 

A significant difference (p.=.0.03) resulted?from the 
analysis of variance statistical test, therefore, the null 
hypothesis was rejected. The colour blind men in the sample 
were significantly different in perceptual disembedding 
ability than the colour normal men in the sample. Colour 
blind men were more Field Independent@ thamethe ocolour normal 


men. 
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CHAPTER V 
INTERPRETATIONS 

The interpretation of the findings will be discussed 
in relation to the objectives delineated for the study, 
the hypotheses formulated to test the theories, and the 
theoretical framework upon which it was based. 

thestirst primaryoobgective was to. develop, pretest, 
and establish validity and reliability on an instrument 
designed to measure the fabric preferences of men. The 
result of this was a 64-item test called the Measure of 
Fabric Preferences which compared the four major classes of 
fabric; patterned and plain; large and small design: 
tint and shade; and textured and smooth. The colour 
was controlled to avoid choices by hue only. A pre-test 
established content validity and significant split-half 
reliabilities. Subsequent testing also resulted in quite 
high correlation coefficients and significant reliabilities 
Cexceptutorn small designs .and tints). Results of the test 
indicated that men in general have quite conservative 
fabric tastes preferring plain, small design, shade, and 
smooth fabrics more frequently than their counterparts of 
Care rno es laree: design, tint. and textured fabrics. The 
first objective, therefore, was accomplished. 

Although the Measure of Fabric Preferences was 
designed to examine four distinct paired variables, it was 
apparent from the comments made by the subjects that there 
were also underlying factors being taken into consideration. 


The most common of these were; whether it required ironing, 
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whether it washed easily and would not shrink, stretch 

out of shape, fade, or have the colours run, whether it 
collected lint, whether it was irritating to the skin, or 
whether it contained natural or synthetic fibers (many men 
expressed a distinct dislike for man-made fibers). Even 
though men were fairly consistent in their choices, as 
evidenced in the reliability figures, it appears that 
additional peripheral factors influenced their decisions 
as well as the main variables. 

One man stated that because of his ethnic background 
(Dutch) he thought patterned Materials were inappropriate 
for pants but acceptable for shirts. For any fabric on 
the test that he deemed Suitable for slacks he chose a 
solid colour indicating that cultural upbringing may play 
a role in fabric preferences. Another subject suggested 
that his occupation (working with the public) caused him 
to prefer more subdued fabrics for his clothing. Occupation, 
thereforé, may also be’ an influential force behind fabric 
selection. 

The second of the primary objectives was to investi- 
gate the relationship between age and fabric preferences. 
Hypotheses 3a to 3h were developed to achieve this objec- 
tive. From the sample specific there was a relationship 
between age and a preference for tints which approached 
Significance indicating that older men preferred lighter 
colours. A preference for tints among older men may have 


resulted because the use of pastel colours was the norm fpr 
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MWe Gene andy tite, onday recently that bright colours have 
been introduced but perhaps have never been accepted by the 
older male population. A problem within the present study 
was the lack of sufficient representation from all of the 
age categories. Some groups had a frequency of 2 while 
another had a Frequency so fe245+ More vaccurate relationships 
May have resulted had the numbers been increased and been 
equal for each age interval. Also, the oldest subject 

was only 52 years of age, and therefore, a geriatric 
population which may exhibit some colour acuity losses and 
prefer more of the shades, was not represented. Other fabric 
variables were equally chosen by men in various age groups 
and therefore the null hypotheses that no relationships 
existed was accepted. 

The third primary objective was to assess and compare 
the fabric. preferences..of colour normal and colour blind 
men. Hypotheses 4a to 4h were formulated to te site stlpiss 
objective. Kalmus (1960) estimated that Phe reg a res 61 2.2% of 
Canadian men who are congenitally red-green colour blind. 
This could not be substantiated because a random sample of 
a large number of men was not possible. It was postulated 
by (Dr. J.) Lampard, an Edmonton optometrist, however, that 
at least 10% (and probably more) of the men she tests. are 
colour blind. The number of colour defective men from the 
University of Alberta in the Summer who volunteered to 
take part in the research seems to verify those figures. 

No statistically aa oe ces ies differences were found 


between the fabric preferences of colour normal and colour 
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blind men. Comments made by some of the colour blind men 
pointed out various differences in fabric CHhOLe 6 aso) We 
and yellow were cited as favourite colours probably because 
they were the only really intense colours that they were 
able to experience. Blue is a common preference among men 
but yellow in particular is not a colour that most colour 
normal men rank very high in preference COG rete O20 b.) & 
Colour blind men were also more acute in the detection of 
small shade variations between the two fabrics on one card 
on the Measure of Fabric Preferences that were intended to 
be the same colour. Colour blind men tended to choose one 
Or the other for its relative lightness or darkness whereas 
colour normal men did not seem to notice a difference. This 
was especially true of the napped fabrics where more eh t 
was reflected from the surface. 

the colour defective men in the sample disproved Judd's 
(1963) theory that they are handicapped in the modern world, 
at least in the realm of fabric selection. The colour 
vocabulary of the colour blind men was astonishingly accur- 
ate. They assigned descriptive phrases to certain hues 
such as “warm rosy pink," "deep rich burgundy," "rusty 
ted, oe dark«moss green,” and’ "vivid lime green," which were 
not within their capabilities to perceive as normal persons 
see them yet they described the colours of the fabric in 
question perfectly. Social mores seem to have more Oban 
influence upon fabric selection than the mere satisfaction 


of personal aesthetics. Men learn by enculturation that it 
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is unacceptable for them to wear pinks, "gaudy" colours, 
flowers, or soft. textures because these are associated with 
female attire. Instead, in keeping with the expected sex 
roles in our society, men, tend to relate sombre colours, 
plain material, insignificant prints and smooth fabrics to 
Masculinity. Inherent colour vision does not affect this 
learned behaviour and colour blind men do not deviate from 
these accepted norms. They, do, however, exhibit some com- 
pensatory techniques in the Selection of clothing, Many re- 
lied on someone else such as a wife, sister or friend to 
shop for them or they sought the advice of a Salesclerk when 
Purchasing garments. In summary, colour blind men in the 
Sample had learned to cope extremely well and were not diff- 
erent or at a disadvantage in the area of fabric preferences. 
The inclusion of an elderly population with acquired colour 
vision defects may reveal less of the learned social factors 
and more compensatory characteristics in fabric preferences. 
The fourth objective was to investigate the relation- 
ship between perceptual disembedding ability and fabric pre- 
ferences... Hypotheses la tordh reflected this intent. No 
Significant correlations were found and it was concluded from 
the sample specific that one's mode of perceptual disembedd- 
ing is independent of fabric choices. Socialization factors 
as opposed to inherent characteristics seem to be responsible 
for particular fabric_preferences. Witkin's (1947) theory 
that there exists two types of perception, that is, relative- 


ly Field Dependent or relatively Field Independent was 
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supported. 

Two objectives that were interesting by-products of 
the research but were not directly related. to. it were formu- 
dated to provide additional information. Objective number 
Fdweewassthe f€irst.of*these secondary investigations which 
Sought to examine the relationship between age and per- 
ceptual disembedding ability. Null hypothesis 2 was accepted 
Lmvithd so case, indicating that no significant correlation 
existed. Perceptual disembedding is an enduring and stable 
characteristic over one's lifetime and, in the present study, 
dad noite alter significantly with. age.. i The small number of 
men within some of the age intervals may have distorted the 
pLatastiesh{iAj larger sample of equally represented age 
groups could have yielded more accurate mesa tie, SA) on aia 
geriatric population may have demonstrated differing scores 
but they were not represented in the sample. 

The final secondary objective was to investigate the 
relationship between inherent colour vision and perceptual 
disembedding ability. Hypothesis 5 was devised to test 
the theory. The null hypothesis was rejected because a 
Significant difference was found to exist between the mean 
scores of colour normal men and colour blind men on the 
Embedded-Figures Test. The theory of Pickford (1965) that 
colour blind men tend to break up the background more readily 
than colour normal men was supported. This is perhaps a 
manifestation of a compensatory function of colour blind 


men that when one aspect of vision (colour) is impaired 
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another facet (perceptual disembedding) is developed to a 
greater extent. Colour was Superimposed on to the designs 
in the Embedded-Figures Test to render them more confusing. 
Colour blind men were not distracted by the colours and 
tended to be more self reliant when Separating the simple 
figure from its context. To verify that colour blind men 
are in fact more Field Independent and it was not just an 
advantage they possessed in the coloured Embedded-Figures 
Test, they should undergo an additional measure of Field 
Dependence such as the rod-and-frame test. 

The findings of this Study partially Supported the 
theoretical framework which involved the expected frequencies 
of colour blind men, the existence of two LYDes Of per 
ception, that is, those who are teltant, upon the background 
and those who are self reliant, And=the fact that SO Lois 
blind men tend to be more Field Independent than colour 
normal men. It does not, however, Support the theory that 
colour blind men from the Sample (who were between the ages 
Oieeuo and 52) are handicapped in our society specifically 


in the area of fabric selection. 
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CHAPTER VI 
SUMMARY AND RECOMMENDATIONS 
Summary 

The purpose of the research was to determine men's fab- 
ric preferences and to investigate three innate characteris- 
tics which might influence then. Decisions such as fabric 
choices might be pre-determined by characteristics inherent- 
ly possessed by an individual such as age. COLOUY vision 
ability, or mode of Perception. = lt was thought that: age 
Sroups tend to distinguish themselves by the clothing that 
they wear, people who are colour defective might compensate 
Bore this lack by increased tactile or visual elements in 
clothing, and because people in general are polarized in the 
area of Field Dependence this might result in some division 
in fabric selection as well. 

The theoretical framework was based on: statistics 
by Kalmus (1960) that 11.2% of Canadian men are colour jes oayele 
the theory of Judd (1963) that colour blind men are handi- 
capped in the modern world, the postulations of Combs (1959) 
that the perceptions of those with physical handicaps deviate 
from normal, Witkin's (1947) theory of Field Dependence- 
Independence, and the works of Birren (1961) and Pickford 
(1965) concerning the perceptual disembedding abilities of 
colour blind men, the former viewing the defect as debilitat- 
ing and the latter adopting the view that it is facilitating. 


A non-random sample of 27 colour normal and 27 colour 
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blind men were Purposively selected. The instruments 
administered were: Background Information, Ishihara 
Pseudoisochromatic Plates, Measure of Fabric Preferences, 
and Witkin's Embedded-Figures Test (Short Form). All 
testing was completed during the Summer of 1979. 

The Pearson Product Moment Correlation and Spearman- 
Brown formula were used to establish split-half reliability 
on the Measure of Fabric Preferences. Pearson Product 
Moment Correlations and analyses of variance were used to 
Statistically analyse the data. 

Results of the Study established validity and reli- 
ability on the Measure of Fabric Preferences. The rank 
order of men's fabric preferences from least to most pre- 
ferred were: pattern, large design, tint, textured, small 
design, shade, smooth, and plain. No significant relation- 
ships were found among age and seven of the fabric variables, 
however, the relationship between age and a preference for 
tints was significant at the 0.05 level. No statistically 
Significant relationships were established between colour 
vision ability and fabric preferences indicating that colour 
blindness does not predispose men to make fabric choices 
which are different from those with normal colour vision. 

No significant correlations were found between perceptual 
disembedding ability and fabric preferences. Even though 
men are either relatively Field Dependent or Field Indepen- 
dent these differences do not affect selections in fabrics 


for clothing. No significant relationships were established 
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between age and perceptual disembedding ability implying 
that Field Dependence is a constant individual trait enduring 
Over many years. 

A significant difference was found between the per- 
ceptual disembedding abilities of colour normal and colour 
blind men (p = 0.03). Colour blind men in the sample were 
more Field Independent than colour normal men. 

The objectives outlined for the study were accomplished. 
The theoretical framework was only partially supported 
because colour blind men were wot *found “to *be handicapped, 
at least in the area of fabric selection. From the results 
of the research it seems that social and other factors, 
as opposed to inherent characteristics had - the greatest 


> 


bearing on fabric preferences among men in the sample. 


Recommendations 
On the basis of this Study the following recommenda- 
tions have been formulated: 

i ke The rank order of men's fabric preferences should be 
considered by manufacturers of men's textiles to ensure 
maximum satisfaction for their customers by producing 
fabrics that are most highly desired among men. 

Zi Avenues to explore which may have some bearing on men's 
fabric preferences are ethnic background, occupation, 
and other social factors. A theoretical framework 
must be devised to incorporate these elements. 

oy It is suggested that some fabrics on the Measure of 


Fabric Preferences be substituted with more tradi- 
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tionally "masculine" textures and designs. It is im- 
Portant to control colour on the test to avoid choices 
by hue only but the SOlLOurs: utilized do not have to be 
the primary colours. Colours most frequently chosen by 
men such as navy blue, dark Breen, brown, or grey 

could be used. 

For greater research control, a more specialized 
Measure of Fabric Preferences which was equally devoted 
to shirt and trouser Eabrics only could ibe developed, 
Subsequent studies in the area of clothing and textiles 
involving men would be advised to include colour blind 
men in the sample because they represent a large min- 
Seve 1 22%) ewe tt hn the normal North American male 
Population, 

To strengthen the research design and permit the use of 
inferential statistics; the sample should be selected 
in a random fashion. 

Use of a larger sample would be helpful in obtaining 
more accurate results and would allow for the determin- 
ation of the frequency of colour blindness among the 
local male population. 

More accurate assessments of the effects of age might 
result if the sample included an equal number of men 

in each of the age groups. The addition of senior 
citizens would offer more diversity to the study and 
could provide some information on the effects of 


acquired colour vision defects. 
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A second measure of Field Dependence to be used in 
conjunction with the Embedded-Figures Test would help 

to corroborate the results and overcome the possibility 
that colour blind men are more Field Independent only on 


a test which incorporates eolour, 
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BACKGROUND INFORMATION 
Serre eee were tL LN 


Age 


According to recent literature, approximately 10% of 
Canadian men have colour defective Vistoury @loeyour 
knowledge, have you ever had an eye examination which 
measured your colour vision? 


(Check one) 


yes no 
To your knowledge, do you have a colour vision defect? 


(Check one) 


yes no 
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ISHIHARA TEST 


Number Person With Total 
of Normal |Person with Red- Colour Blindness 
Plate Person |Green Deficiencies | And Weaknesses Subject 
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i INFORMATION SHEET 

Fill out the information sheet accurately and com- 
pretely. “Please do not onte any questions. 
Paes ISHIHARA PSEUDOISOCHROMATIC PLATES 

These plates assess your relative ability to see cer- 
tain colours and are called the Ishihara Plates. You will 
be shown 21 plates in which you will either see a number or 
you will see nothing. If you see a number you simply state 
the number that you see or if you do not see anything in 
the plate then you state that Eacl. ie tire € plate As 
representative of the entire test. State what you see in 
the firsc plate. 
Bie MEASURE OF FABRIC PREFERENCES 

The following is a measure of your preferences for cer- 
Eeitelabprics. “There are’ $2"¢araa each containing two pieces 
Ore material? “You= must choose "One of the fabrics on each 
card that you prefer for your personal clothing. Your pre- 
férences can bé based On touch as well as sight. After you 
Pave Chosen either "AV 'or="*pt™ see tna ona you like the best 
you must decide on the degree of your preference and circle 
the word or phrase which best describes your choice. 
petect Only one fabric from™each card and give an answer 
Ur Every card. 
4. EMBEDDED-FIGURES TEST 

This is an index of perception. Everyone has a dif- 
ferent way of looking at things and this is a measure to 


assess those differences. I am going to show you a series 
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of coloured designs. Each time I show you one, I want you 
to describe it in any way you wish. I will then show you 

a Simple Form which is contained in that larger ceo Loria y Ol 
will then be given the larger design again, and your “job 
will be to locate the Simple Form in it. Let us go through 
a practice trial to show you how it igs done. 

I will now show you the coloured design again and you 
are to find the Simple Form in it. As soon as you have 
found the Simple Form let me know, and start CPracinestoe 
Simple Form with this stylus. When you are Cracane do not 
let the stylus touch the surface of the card. 

This is how we will PEOceedeon sa Ul) eirindi>o tn every 
case the Simple Form will be present in the larger design. 
It will always be in the upright position, so don't turn the 
card around. There may be several of the Simple Forms in the 
Same design, but you are to find and trace only one. 9) Work 
as quickly as you possibly can, since I will be timing you, 
but be sure that the form you find is exactly the same as 
the original Simple Form in shape, size, and Proportions. 

As soon as you have found the form, tell me at once and then 
SuatcetoO.-tCrace it. If you ever forget what the Simple Form 
looks like, you may ask to see Ca Clin, and yO i may do so 
as often as you like. Are there any questions? (Witkin, 


Oltman, Raskin, & Karp, 1971, ‘eee Ow] 


bee itt aos 


To 4 


im is 


¢ 


afo “Oy wote 7 amis 505 apg feeb bexestos 3 mr 


sony ff 


rsnpzet 


I 


no ,~mhege mgiess isy22!1 eid aovin aod geds fitw 


Tanolie 


Uae 


ee 
es 


' = 


v I .thety woy vse yoo ob 32 edtzogal oS 


jedg3 mk Sociataeo a) dahdv wreF siqnuie s a 


-32 vat mre siqwt2 aft stepel of sd file 


rob af +) wod voy woe of Ieity sstionae ae " 
wiles bespogleg arcs soN wore wos iiiw d | = 
2 csaoe ef ‘S slowlte ofa batt of Of8 _ 
1 33678 ons fons sa 3262 @20% einnka ada bauct 
i7 : Sv rat eiva : 202 H3lv wr9F. slamie 
bi roe #03 dowes suatvae sda sak 
a Lait 10 b99 liw ew wog at aid? 
FER i eiqmi2 of3 saan an 
oy tfahten ade @l od evnwis tikw 43 - 
até scf9 25 fovea & y m a>ec7 bavota.: Sai: 
{7 Hs NLS, OR S36 wor gud ,mebess 9788 
q@ Litw L. ssokFa pols Fdileeoq voy 26 citaiee ae 
visor ef Bul voy mrot eda Jads agus sd snee 
{| NGA , Obes . aot Ww). dret siewti2 ‘secense ada 
j6 om i19% , Pye od). fowod svad soy Be sate 4 sha 
sit Jaw Jeguat tevo wo 24 dt Abaxs -og 118 “bd a 
¥% De 


*hiegs 3) ssa of dee Yaw Gey ott edookek 


i 


9UuPp Yas sass 374 ,.Sadtt wor ee naiia® 


ipo! 7 


(i iq 1th 9 ered aniseed.sy aad. 


ah 


~ 
é 
I 
a ae 
7 7 - 


12% 


APPENDIX D 


Measure of Fabric Preferences 
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MEASURE OF FABRIC PREFERENCES 


Variable -] 


Pattern-Plain 


Variable 2 
Large design-small design 


Variable 3 


Tint-shade 


Variable 4 


Textured-smooth 
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APPENDIX E 


Score Sheet for Measure of Fabric Preferences 
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MEASURE OF FABRIC PREFERENCES 
ae ee ew SAE PE RENCE 
Circle the number which corresponds to the most appro- 


priate description of your preference. 


Very Slight Slight Moderate Strong Very Strong 


1 2 3 4 5 
ae Be 

1 1 2 3 4 5 1 1 2 3 4 5 

2 1 2 3 4 5 2 1 2 3 4 5 

3 1 2 3 4 5 3 1 2 3 4 5 

4 1 2 3 4 5 4 1 2 3 4 5 

5 1 2 3 4 5 5 1 2 3 4 5 

6 1 2 3 4 5 ees | 2 3 4 5 

7 1 2 3 4 5 7 1 2 3 4 5 

8 1 2 3 4 5 8 1 2 3 4 5 

9 1 2 3 4 5 cet 9 2 3 4 5 

10 1 2 3 4 5 10 1 2 3 4 5 
11 1 2 3 4 5 11 1 2 3 4 5 
12 1 2 3 4 5 2 1 2 3 4 5 
13 1 2 3 4 5 13 1 2 3 4 5 
14 1 2 3 4 5 14 1 2 3 4 5 
15 1 2 3 4 5 15 1 2 3 4 5 
16 1 2 3 i's 16 1 2 3 4 5 
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Very Slight 


oAS 
Tiyeet ht 2 
18 1 2 
ke 2 


24. 1 2 
256 1 #4 
2G. 1 2 
idee 1 2 
hse 1 2 
aie bes 1 2 
aus 1 2 
siks 1 2 


2's 1 fe 


Slight 


3 4 
3 4 
S| 4 
3 4 
3 4 
5 4 
BS) 4 
3 4 
4 4 


Moderate 


3 


Strong 


4 


Very Strong 


5 
a9 
2 3 
2 3 
2 3 


2 3 
2 3 
2 3 
2 i) 
2 3 
2 3 
Ps 3 
2 3 
2 3 
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